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GENERAL, members the genus Mycoplasma ani- 

mal origin have strict growth requirements. The basal 
media used for growth these organisms usually are heart 
infusions and percent peptone enriched with either serum, 
ascitic fluid, serum fraction. The growth many strains 
has been improved cholesterol, yeast products, desoxy- 
ribonucleic acid, and various sugars. These factors have been 
adequately reviewed Edward.* 

The growth requirements Mycoplasma avian origin, 
contrast, appear less strictly defined. number 
different media have been used isolate these organisms. 
Markham and used modified Edward’s* medium. 
This medium quite complex and contains beef-heart in- 
fusion medium enriched with yeast extract and equine serum. 
Grumbles developed simpler medium, composed 
phenol-red broth base and carbohydrate, and enriched with 
bovine serum fraction. Adler developed more com- 
plex medium. This basal medium, addition beef-heart 
infusion broth, included yeast hydrolysate and had per- 
cent horse serum enrichment and whole-blood agar slope. 
Lecce and used direct culture 
medium isolating Mycoplasma from the tracheas chick- 
ens. Their procedure did not include the use enrichment 
broth before seeding agar. Taylor evaluated several 
the culture media available, including Adler’s and Grum- 
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bles’, and found Grumbles’ most satisfactory. However, they 
did not follow the exact procedure recommended 
Hofstad and Doerr’ developed chicken-infusion medium 
containing infusion chicken muscle and blood, with 
chicken serum the enrichment. dealt great 
detail with the ability the various available media sup- 
port the growth pathogenic strains Mycoplasma, many 
which proved require chicken-egg embryos for propa- 
gation, the various culture media being unsatisfactory. Adler 
showed, separating pathogenic and non-patho- 
genic strain from the sinuses and tracheas turkeys, that 
rather elaborate procedures and methods were necessary for 
isolating the pathogens. this instance, the pathogenic strain 
could isolated only chicken embryos and tissue culture. 
The nonpathogenic strain was readily cultivated the stand- 
ard media. 

The writer, series unpublished experiments, found 
that Hofstad’s chicken infusion medium’ supplemented with 
yeast hydrolysate was superior enriched basal PPLO 
medium for the growth five strains PPLO. Hofstad’s 
medium was made even better the further addition 
percent chicken serum although the strain PPLO did 
not grow the chicken serum. When one ten percent yolk 
from 5-day embryonating eggs was added PPLO broth 
with the further addition 0.5 percent glucose and 
phenol red indicator, growth PPLO determined 
color change, was good with horse serum supplement. 
Yolk was also superior yeast hydrolysate. However, the 
inoculum for these trials had been propagated yolk sacs 
and this adaptation might have induced more favorable 
growth yolk supplemented liquid media. Lecithin (100 
500 per liter), two percent gastric mucin and 0.3 
cholesterol per had deleterious effect the growth 
Mycoplasma. Fresh previously frozen chicken turkey 
serum added basal PPLO broth the extent percent 
supported good growth and strains PPLO de- 
termined subsequent subculture solid media. Yeast 
hydrolysate enhanced the growth still more. Trypticase soy 
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broth was better than PPLO basal broth. 

This paper evaluates number different enrichments 
and basal media for the growth Mycoplasma avian 
origin. 

MATERIALS AND METHODS 

Five strains Mycoplasma isolated from chickens and 
turkeys were used the experiments. The cultural charac- 
teristics the strains designated S,, and have been 
described previous The and strains were 
recovered from the sinus exudate turkeys affected with 
chronic respiratory disease (CRD). Strain had not been 
cultivated artificial media, although grew readily 
chicken embryos. Its identity Mycoplasma was based 
embryo mortality patterns produced serial passage in- 
fected yolk. Inoculation the infected yolk into turkeys and 
chickens resulted gross and microscopic lesions CRD. 
Serum agglutinins for the standard antigen were present 
the affected birds. 

All the strains were serially passed embryos 
yolk-sac inoculation until mortality was uniform. The yolk 
was pooled large flask and redistributed screw- 
cap tubes, shell-frozen, and stored dry ice chest 
used. Dehydrated, commercially available media were 
used all trials, except for the Hofstad medium, which was 
prepared from fresh chicken tissues, described. Penicillin, 
500 units per agar and broth, was the only bacterial 
inhibitor added. 

Inocula for the enrichment broths consisted 0.02 
1:10, 1:100, and 1:1000 dilution infected yolk the 
tubes. After days’ incubation 37C, all enrichment broths 
were seeded agar media the same constituents the 
broth. addition, all enrichment broths were seeded 
reference agar, PPLO agar (Difco) enriched with percent 
horse serum and percent yeast hydrolysate. The plates were 
examined for the presence Mycoplasma colonies under 
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RESULTS 

The growth Mycoplasma Hofstad’s medium. 
Growth studies four strains Mycoplasma were conducted 
with Hofstad’s medium enriched one the following 
supplements: percent horse serum, percent chicken 
serum, percent horse serum and percent yeast hydroly- 
sate combination, percent chicken serum and percent 
yeast hydrolysate combination. Table summarizes the re- 
sults. The strain failed grow. 


TABLE 


Effect various supplements growth Mycoplasma 
Hofstad’s medium 


Strain of Mycoplasma 
Se F R N 


Supplement Comment 


basal medium** 


20% Chicken serum same above 
like agar 

like agar 

basal medium 

10% Horse serum Se+ basal 

Yeast hydrolysate and like 

20% Chicken serum and like 

Yeast hydrolysate agar both 

10% Horse serum basal 


Yeast hydrolysate 


All cultures plated onto basal and agar medium same enrich- 


Growth-promoting qualities chicken and horse 
blood. Chicken hemoglobin was prepared adding equal 
volume distilled water packed chicken red blood cells 
that had been frozen. After minutes Waring blendor, 
the mixture was centrifuged minutes 1700 rpm re- 
frigerated centrifuge. The supernate was filtered through 
Seitz pad. Horse hemoglobin was prepared the same man- 
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ner. PPLO broth (Difco) and trypticase soy broth (BBL) 
were the two basal media used. The enrichments added each 
were 0.02 percent chicken horse hemoglobin, alone and 
combination with horse chicken serum. Two Mycoplasma 
were tested these media, the and the strains. Controls 
consisted the reference medium and trypticase soy broth 
enriched with percent yeast hydrolysate plus percent 
horse serum. The results are table 


TABLE 


The growth-promoting effect chicken and horse-blood components 
for two strains Mycoplasma 


R Strain N Strain 


Trypticase Trypticase 
Supplement PPLO broth soy PPLO 
02% Horse blood hemoglobin 
HBH 10% Horse serum 


HBH 20% Chicken serum 


.02% Chicken blood hemoglobin 
.02% CBH 10% Horse serum 


10% Horse serum 


10% Horse serum and 


Growth occurred when plated PPLO agar enriched with 10% 
horse serum and yeast hydrolysate. 
Growth occurred only agar with the same constituents. 
growth 
horse blood hemoglobin. CBH chicken blood hemoglobin. 

Growth promotion trypticase soy base and tryp- 
tose base. The media tested were tryptose broth (Difco) and 
trypticase soy broth without enrichment and with the follow- 
ing enrichments: percent horse serum, percent chicken 
serum, percent serum fraction alone, percent yeast hy- 
drolysate alone, and the two sera and the serum fraction 
the same concentration but with percent yeast hydrolysate 
added. All five strains were tested the above media. Table 
shows the results these trials. 

Comparison trypticase soy and heart infusion 
basal media. compare these two infusions adequately, all 
five strains Mycoplasma were tested with various supple- 


ments. The results are shown table 
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DISCUSSION 

Some the media described this work supported good 
growth four the five strains Mycoplasma studied. The 
possibilities isolating Mycoplasma were increased using 
more than one enrichment for the original isolate and plating 
the enrichment broth onto agar similar composition. 
Two strains grew better with chicken-serum than with horse- 
serum enrichment media. Chicken serum inhibited growth 
the strain, did not affect growth the strain, and 
stimulated growth the and strains. Therefore, there 
advantage using chicken serum media with another 
serum are also used the same time. 

There appears some adaptation selection 
specific medium chicken-tissue base and chicken-serum en- 
richment for growth better agar similar enrich- 
ment. This observation was not restricted any particular 
enrichment but was seen generally throughout all experi- 
ments with other supplements. few the substrates not only 
did not improve the growth avian Mycoplasma but some 
instances were toxic, though these products were satisfactory 
growth stimulants for Mycoplasma mammalian origin. 

None the media tested promoted growth the 
strain. Thus, according criteria established for identi- 
fication Mycoplasma, there definite question whether 
this organism member the group. certainly not 
unusual encounter organisms that fit many the criteria 
the pathogenic Mycoplasma avian origin yet fail grow 
vitro. This observation not unique the present report, 
and was pointed out Fabricant,® who stressed the impor- 
tance living system, the egg, for the growth these 
organisms. Media have not been found that support growth 
all avian strains. Successful vitro propagation these 
organisms awaits further studies their nutritional, physi- 
cal and metabolic characteristics. 


SUMMARY 
Five strains pathogenic Mycoplasma, isolated from 
chickens and turkeys, were tested for their ability grow 
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various media. chicken infusion medium enriched with 
chicken serum (Hofstad’s medium) supported growth 
three strains. The strain (an isolate from day-old poults) 
either failed grow grew poorly this medium. Hof- 
stad’s medium was improved supplementing with one per 
cent yeast hydrolysate. Yolk satisfactorily replaced horse 
serum supplement. Supplementing the yolk-enriched 
medium with horse serum upset the nutrient balance, result- 
ing poorer growth the Mycoplasma. Lecithin, mucin 
cholesterol, used single level complete medium, were 
inhibitory the growth avian Mycoplasma. Trypticase 
soy was better basal medium than tryptose agar broth. 
pathogenic strain (isolated embryonating chicken eggs) 
failed grow any the media tested. For best results, 
least two media should used isolate avian Mycoplasma— 


one enriched with chicken serum and the other with horse 
serum. 
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toxicity histamine for growing chicks was recently 

described Shifrine who showed that high levels 

histamine the diet depressed both growth rate and total 

growth. This paper describes the pathologic changes chicks 
fed diets containing added histamine. 


EXPERIMENTAL PROCEDURES 
All birds were Single Comb White Leghorn and New 
Hampshire chicks, days old the beginning the ex- 
periment. The chicks were fed commercial-type chick starter 
mash for twelve days after hatching, and histamine hydro- 
chloride disphosphate** was then added their diet. The 
birds were kept 29C, four per cage, with free access 


Supported part USPHS grant E-1726. 
Percentages histamine refer the free base alone. The ma- 
terial was fed the hydrochloride diphosphate. difference was 


noted between the two forms. 
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food and water, and were weighed daily. When experiments 
were continued beyond weeks, chicks were transferred 
isolation units and floor-brooded deep litter. All weights 
fresh tissues were taken with the Sartorius analytical 
balance. 

study the progress the pathology chicks fed his- 
tamine, groups three birds each were kept days 
chick starter diet containing 0.5 percent histamine. con- 
trol group ten chicks was maintained diet devoid the 
drug. necropsy, sections from the proventriculus, gizzard, 
intestines, liver, lung, spleen, pancreas, and heart were fixed 
ten percent formalin and stained with hematoxylin-eosin. 

Observations were also made White Leghorn chicks 
that received histamine for days and normal diet for 
the next days. control group received histamine. 
Eight birds from each group were necropsied and days. 


RESULTS 

Breed susceptibility. Previous experiments the toxic- 
ity histamine for growing chicks had been conducted with 
White Leghorns. The first the present studies the pa- 
thology birds fed this chemical were done with New Hamp- 
shires. The response the two breeds differed considerably 
(figure 1). The respective amounts dietary histamine that 
reduced the growth White Leghorns and New Hampshires 
equally were 0.25 and 0.5 percent. Growth rates (percent daily 
gain) were calculated for each chick dividing the gain per 
day the average the initial and final weights and multi- 
plying 100 (Grau and 

Effect histamine water, food, and excreta. The 
effects dietary histamine the amount feed and water 
consumed and total excretion were measured for White Leg- 
horn chicks fed diets containing 0.1, 0.25, and 0.5 percent. 
Eight White Leghorn chicks were fed histamine-containing 
diet and eight chicks histamine-free diet. The birds were 
sacrificed after days and necropsied. Figure shows 
that feed and water consumed and excreta produced are de- 
creased with each increase the concentration histamine 
the food. However, water consumption was much higher 
the histamine-fed birds. 
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Fig. Growth White Leghorn and New Hampshire 
chicks fed diets with different levels histamine. 

Signs and pathology histamine-fed White Leghorn 
chicks. The chicks fed histamine dietary levels over 0.1 
percent were lethargic, small, rough-feathered, and generally 
poorer condition than the controls. 

The most pronounced lesion histamine-fed birds was 
enlarged, flaccid proventriculus (figure 3). The lining 
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Fig. 2.Total weights food and water consumed and 

excreta produced chicks fed different amounts histamine 

for days. 
this organ was eroded some areas and contained deposits 
milky, tenacious fluid. The gizzard seen most instances 
displayed areas erosion diameter) that did 
not extend beyond the keratohyalin layer (figures and 5). 
The small intestine appeared thinner-walled than the con- 
trols and contained excessive watery fluid. Nothing distinctive 
was seen the rest the intestines. 

Aside from the changes the intestinal tract, the most 
apparent gross involvement was the spleen, which was 
usually smaller than the controls (figure 6). There was 
other obvious gross pathologic changes, although the liver 
was somewhat smaller than normal. Table compares the 
sizes the livers, spleens, and gizzards chicks fed normal 
and histamine diets. Spleen size decreased appreciably re- 
lation total body weight with increased concentration 
histamine, whereas liver size decreased and gizzard size in- 
creased slightly. 
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Fig. Proventriculus and gizzard from chick 
(right) control, (left). 


TABLE 


Weights gizzards, livers and spleens, expressed percent body 
weight, chicks fed histamine diets 


% Histamine i] Liver 
0.0 4.51 3.40 0.098 
0.10 4.89 3.42 0.097 
0.25 5.43 3.35 0.088 
0.50 5.18 2.98 0.080 


should pointed out that the pathologic changes were 
most pronounced higher levels the drug. The progress 
lesions birds fed 0.5 percent histamine for days 
was studied grossly and, with selected tissues, microscopically. 
Microscopic lesions were apparent the digestive tract after 
two days drug feeding. Excessive fluid was present inter- 
stitially the glandular portion the proventriculus and 
gizzard. The horny layer the gizzard was eroded, and there 
was heterophilic infiltration from the glandular layer into the 
keratohyalin lining. The villi the small intestine were 
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swollen with fluid. Sections the heart, spleen, and pancreas 
revealed pathologic changes after days feeding. The 
pathological effect dietary histamine the 0.5 percent 
level was reproducible five separate experiments. 

Effect normal diets histamine-fed chicks. Eight 
chicks kept histamine diet were necropsied after 
days. These birds showed the same pathological characteristic 


Fig. Gizzard from histamine-fed chick (left); control, 
(right). 
described the preceding section. this time the remaining 
eight chicks from this group were placed diet for 
days and then necropsied. Another eight birds, maintained 
days normal diet, were also necropsied. All birds 
appeared normal. However, the birds that were originally fed 
histamine were smaller than the controls. other patho- 
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Photomicrograph section through eroded gizzard (left); control, (right). 39X 


Fig. 
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logical conditions were observed. thus appears that chicks 
recover rapidly from histamine toxicity when placed 
“histamine-free” diet. 

Effect histamine birds with Mycoplasma infection. 
attempt was made use histamine stress factor 
conjunction with infection with Mycoplasma, the cause 
chronic respiratory disease (CRD). The small spleen observed 


Fig. Atrophied liver and spleen from histamine-fed chick 
control, (right). 


earlier raised the question whether this organ was capable 
responding infection. Eight White Leghorns days 
old were exposed intratracheally hour culture 
20th passage Mycoplasma, strain S,. Half the chicks 
were then placed for weeks diet containing 0.5 per- 
cent histamine. necropsy, severe (grade lesions the 


air-sacs were found three the eight chicks the hista- 
mine group, and none the control group. addition, small 
gray spots were present three spleens the drug-fed 
group. The spots were composed masses reticulo-en- 
dothelial cells the site the lymph follicles. All the hista- 
mine-fed birds had lesions the proventriculus and gizzards 
and atrophy the spleens, previously described. Further 
experiments are under way determine histamine can 
used stress CRD and other diseases. 


DISCUSSION 

showed that experimental gastric ulcers chicks 
could produced intramuscular injection histamine. 
Later, demonstrated that histamine stimulated 
gastric secretion and caused hemorrhagic erosions the 
proventriculus. well known that gizzard erosions may 
caused factors other than histamine.' Lansing 
showed gizzard erosions young chicks result 
numerous areas hemorrhage the secreted lining and 
the glandular layer. This type lesion quite dissimilar 
from the histamine-produced gizzard erosion described herein. 
The gross changes illustrated Lansing were not 
apparent chicks fed histamine. 

The most striking effects histamine toxicity are the 
flaccid appearance the digestive tract, most which con- 
tains excess fluid, and atrophy the spleen. The in- 
crease water consumed associated with tissue edema 
resulting from disturbance the vascular system. Cause 
the splenic atrophy was not determined. Experiments reported 
indicated that the White Leghorn was more resist- 
ant than larger breeds infectious disease and deficien- 
cies vitamins and minerals. therefore interest that 
the New Hampshire chicks can tolerate essentially double 
the dietary level histamine tolerated White Leghorn 
chicks. The greater susceptibility the White Leghorns 
possibly correlated with differences the physical activity 
and nervous makeup the two breeds. explanation offers 
itself for these differences. 
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SUMMARY 
Studies were made chicks fed diets containing hista- 


mine. Results included flaccid internal organs and atrophy 
the spleen. These syndromes were alleviated when hista- 
mine was removed from the diet. The pathology histamine- 
fed birds described. difference reaction histamine 
was demonstrated between two breeds chickens. 
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many years, typhoid has been disease economic 

importance the poultry industry, and thus far, com- 
pletely satisfactory treatment has been offered. Some sulfona- 
mides, although helpful reducing mortality from the disease, 
have the other hand given conflicting results practically 
response virulent outbreaks. 

1953, the synthetic nitrofuran drug furazolidone 
(Furoxone*) was reported effective vitro against common 
species Salmonella concentrations 0.2 5.5 
contrast with sulfonamides and antibiotics, this nitrofuran 
was found bactericidal these low Results studies 
with 0.02 0.04 percent the drug the feed chickens 
indicate that this drug can reduce the severity 
infection, mortality rate, and the appearance the carrier 
state. Similar favorable results were reported turkeys in- 
reviewed 

Although pullorum and gallinarum are the most 
important salmonellas that cause disease chickens, ty- 
phimurium constitutes the most common and economically 
important Salmonella that infects turkeys. 


Agricultural Experiment Project No. 6009. 
Eaton Laboratories, Norwich, 
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The disease clinically characterized cloacal inflam- 
mation, which leads inflamed intestinal tract and eventu- 
ally lesions the form cecal plugs, caseous lesions the 
cecal tonsils and occasionally the proventriculus. The patho- 
logical digestive tract interferes with the normal digestive 
process, resulting poor feed conversion. Other internal 
organs may also become reservoirs the infection, and this, 
together with the abnormal digestive tract, produces runts, 
with further economic loss the owner. 

The present study was undertaken further evaluate 
the chemotherapeutic effects furazolidone (Furoxone) and 
three experimental nitrofurans: 

furaltadone, (N-(5-nitro-2-furfurylidene 

thione-type nitrofuran, 
imidazolidine-thione), and 
furmethoxadone, (N-(5-nitro-2-furfurylidene)-3-amino-5-methyl- 
2-oxazolidinone), 

used singly and combination against experimental ty- 
phimurium infection poults and especially carrier birds. 


MATERIALS AND METHODS 

Two experiments were conducted with equal number 
turkey poults. Infected birds were separated from nonin- 
fected birds and were attended separate personnel. All 
blood tests, cultures, postmortem and bacteriologic findings, 
and body weights were individually recorded. 

Throughout the experiments deliberate effort was made 
give the infection slight advantage over the medication. 
Treatment was not started until clinical evidence illness 
was observed. Feed and water troughs were not disinfected 
simulate field conditions. 

ascertain that all poults were Salmonella free, they 
were obtained from source with history salmonellosis; 
bacteriologic examinations were made from cloacal swabs 
the entire flock days age; noninfected, nonmedicated 
controls were sacrificed (six the 5th day and the 12th 
day age) for necropsy and bacteriologic examination. Sub- 
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sequent the first cloacal swab culture the fifth day, 
cloacal swab cultures were made weekly until termination 
the experiments. The criteria infection were based 
clinical signs illness, presence typical cecal plugs, and 
isolation intestinal typhimurium necropsy. 

days age, all birds serve the infected groups 
were infected their crops with one typhi- 
murium concentrate. The inoculum was obtained washing 
the surface 20-hour-old antigen-flask culture with 
nutrient broth. The original culture, obtained from 
laboratory where was considered virulent strain, 
had been typed, prior use, official typing center. 
dilution and comparison with densities the MacFarland 
nephelometer scale, was estimated that each poult received 
bacteria, previously determined the degree 
exposure necessary infect 9-day-old poults and produce 
uniform gross postmortem evidence infection. The virulence 
the strain had been enhanced recent passage through 
homologous host: the injection 0.1 the same culture 
concentrate into the crop 1-day-old poults consistently pro- 
duced fatal infection. 

All birds were placed the same basal ration and the 
treated groups were not given medicated feed until clinical 
evidence infection was observed days after exposure (12 
days age). The drug concentration the feed was de- 
termined chemical assay. Medicated feed was given for 
days (from days age), and then the original basal 
ration was resumed. Body weights and feed consumption per 
group were recorded weekly, calculating the feed conversion 
indexes. The basal ration was complete, adequate mash 
without antimicrobial additives. 

Blood tests for typhimurium were made from samples 
collected from all sacrificed birds and from ali other birds 
and weeks age, with experimental somatic antigens. 
These tests consisted of: rapid whole-blood plate test, 
rapid serum plate test, and tube agglutination test. 

The plate-antigen for both plate tests was obtained from 
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the Agricultural Research Service and the tube-antigen was 
prepared following the directions the National Poultry 
Improvement from two non-motile strains typhi- 
murium also supplied the Agricultural Research Service. 
The whole-blood and tube tests were applied and interpreted 
recommended the National Poultry Improvement Plan 
for pullorum testing. The rapid serum plate test was per- 
formed mixing one drop serum with one drop the plate- 
antigen, with minute reading time (at weeks age) 
and minute reading time including minute rotation 
period (at weeks age). All blood samples were also sub- 
ject routine whole-blood plate and tube agglutination tests 
with commercial pullorum-disease antigens. 

The experiments were terminated when the birds were 
weeks old, which time all birds were sacrificed, observed 
for gross evidence infection, and the viscera removed with 
sterile instruments for postmortem examination. 

The organs collected were triturated separate, sterile 
TenBroeck grinders with exception the intestinal tissues 
which were triturated separate, sterile Waring Blendor 
jars. Scrapings the following organs: (1) duodenum, (2) 
cecal tonsil, (3) heart, lung, air sac, (4) liver, gallbladder, 
spleen, (5) sexual organs, (6) duodenal loop, pancreas, and 
(7) cecal tonsil, rectum, cloaca, were cultured 
tetrathionate broth for every triturated material and 
incubated for hours. loopful each broth culture was 
streaked separate Kaufman’s brilliant green-agar plates 
that the inoculum would gradually dilute across the surface 
the medium. Suspicious colonies were transferred triple- 
sugar iron agar slants, incubated and examined and 
hours later. 

The criteria typhimurium identification were based 
positive reactions triple-sugar iron agar slants, typical 
reactions dextrose, lactose, maltose, sucrose, mannitol, 
salicin and Christiansen’s urea-agar slants, and typical agglu- 
tination reactions reported official Salmonella typing 
center, which selected representative number isolates 
was submitted. 
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RESULTS 

Cloacal swab cultures from all poults the 5th day, 
postmortem and bacteriologic examinations the noninfected, 
nonmedicated controls sacrificed (six the 5th day and 
the 12th day) failed reveal any evidence Salmonella 
infection, both experiments (table 2). 

Three days after infection (12 days age), some evi- 
dence distress was observed infected birds and the basal 
ration was then replaced with the scheduled medicated feed. 

Necropsy and bacteriologic examination infected, 
nonmedicated controls sacrificed the 6th day after infec- 
tion (15 days age) showed that eight birds (66 percent) 
exhibited gross evidence infection, both experiments 


(table 1). 
TABLE 


Postmortem and bacteriologic results infected, nonmedicated 
control poults sacrificed the sixth day postexposure 


No. of Cecal 
birds plugs 
Experiment 
Experiment 
Necropsy 
Bacteriologic examination internal organs* 
Heart. iver, 
air sac, gallbladder, Sexual Duodenal Cecal 
lunes spleen organs scrapings scrapings 


cloacal swabs, both experiments, are given table 
weeks age when the medicated birds had been treated 
for days, difference could detected the number 
isolations procured from the medicated birds compared 
the non-medicated controls. weeks age after 
days medication, the number shedders among the medi- 
cated group was lower than the controls although one 
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instance experiment with the thione nitrofuran medica- 
tion insignificant margin. the last weeks 
the experiment, the number shedders the medicated 
group fluctuated rather widely did the infected controls 
certain extent experiment experiment the post 
treatment period ended with net decline the number 
shedders. This, however, was also true the non-medicated 
controls. 

Typing showed that the infected, medicated groups, 
nine birds were shedding tennessee (experiment 1). simi- 
lar incident occurred experiment which five isolates 
san diego and five Paracolon sp. were obtained. The 
source these infections was not determined, although 
seems likely that infection with one species Salmonella in- 
creases susceptibility infection other species Salmon- 
ella other microorganisms lesser virulence. 

Blood tests weeks age showed that each single 
nitrofuran (with exception the thione nitrofuran) appar- 
ently reduced the number birds positive for typhimurium, 
contrast with combinations two nitrofurans which did not 
produce any pronounced decrease the number detectable 
titers. However blood tests weeks age showed that all 
infected medicated groups had lower number detectable 
titers assuming acceptable the rapid serum test result. The 
question “significance”, however, could rightly raised 
this instance. Although not confirmed the second experi- 
ment, the combination furaltadone plus the thione nitrofuran 
resulted apparent reduction the number birds 
positive the blood tests applied (table 3). 

None the individual bird tests for typhimurium could 
considered satisfactory since bacteria were recovered 
from the internal organs eight birds negative all tests. 
Table shows that the rapid serum plate test appeared 
the most efficient and the rapid whole-blood plate test the 
least efficient the three tests used, when the ability 
each test detect birds bacteriologically identified carriers 
used criterion. addition, routine whole-blood plate 
and tube agglutination tests with commercial pullorum-anti- 
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gens revealed that, except for occasional favorable reaction, 
these antigens were value detecting typhimurium 
infection poults under the conditions the experiments. 

view the carriers negative all tests used the 
first experiment, effort was made the second experi- 
ment find test that would detect efficiently all carrier 
birds. weeks age, additional somatic tube, flagel- 
lar tube, and indirect hemagglutination tests were also 
applied. the carriers detected out birds that had 
been artificially infected days age, results with various 
testing methods may summarized follows: 


Carriers detected Oarriers negative 

whole blood plate test 
rapid serum test 

somatic tube test (1:15) 
somatic tube test (1:15) 
flagellar tube test (1:15) 
indirect hemagglutination test 


There appears significant effect the nitrofurans 
used blood-serum titers, and general all nitrofuran com- 
binations showed some degree depressant effect blood- 
serum titers compared with the nonmedicated controls. 
might implied that any lowering the blood-serum 
titers probably the result the bactericidal effect these 
drugs. 

Table shows results postmortem and bacteriologic 
examinations termination the experiments. While 
gross evidence infection was observed, other interesting 
and possibly related gross damage consisted liver lesions 
indistinguishable from Hjarre’s disease ten infected birds 
and one noninfected poult. Microscopic study affected 
livers revealed zones necrosis, infiltration with mononu- 
clear cells, and the presence giant cells described 
Savage al.5 Pustules were usually confined the lower 
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third the rectum and extended into the cloaca that showed 
prominent reddened cecal tonsils; these lesions were more 
commonly observed infected than noninfected birds. 
Cecal tonsils’ lengths averaged around infected 
birds and around the noninfected poults. Thickening 
and petechia were noted the rectal mucosa, and again more 
commonly infected birds. carrier birds the infection ap- 
peared confined the lower digestive tract, but two 
birds out percent) exhibited some evidence infec- 
tion organs other than the digestive tract. 

Carrier birds were detected all infected groups medi- 
cated either with single nitrofurans with combinations 
two them. Thus, claim can made entirely effec- 
tive treatment chronic carriers but general, despite 
slight differences results experiments and one can 
conclude that, under the conditions the experiments, the 
medicated feed containing combination two nitrofurans, 
particularly the combination furaltadone plus the thione nitro- 
furan, apparently reduced the number carriers judged 
typhimurium isolations from internal organs (table 3). 

Table shows average body weights. weeks age, 
all infected birds experiment weighed about equal but 
were generally heavier than the noninfected controls. The 
light weight the noninfected controls cannot explained 
and evidence disease could detected these birds 
autopsy and bacteriological examination. The incidence 
Hjarre’s disease experiment (table would lead one 
conclude that weight differences this experiment must 
certainly have been influenced the presence the disease. 
study individual body weights, however, reveals that 
only four the ten Hjarre’s disease affected birds were below 
their respective average group body weights. experiment 
all infected birds weighed generally less than the noninfected 
controls. the infected groups medicated with combination 
nitrofurans, birds receiving furaltadone plus furazolidone 
were the heaviest and poults receiving furaltadone plus fur- 
methoxadone the lightest. Significantly, birds medicated with 
the combination furaltadone plus the thione nitrofuran showed 
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good and consistent average weight both experiments; 
this fact suggests possible beneficial effect preventing 
body weight losses result the infection. the nonin- 
fected, medicated groups was significant that birds receiv- 
ing furaltadone and the thione nitrofuran singly were heavier 
than poults receiving combination these drugs. 

Table also shows the average feed conversion. The aver- 
age amount feed consumed each infected bird was over 
0.3 higher than that consumed each noninfected bird. 
Thus, appears that infected birds consumed more feed than 
noninfected birds but due poorer assimiliation weighed 
about the same less. the infected groups medicated 
with single nitrofuran, birds receiving furazolidone showed 
the least feed conversion index. infected groups medicated 
with combination two nitrofurans, the lowest feed con- 
version index corresponded birds receiving furaltadone 
plus the thione nitrofuran, and this combination appeared 
exert beneficial effect feed assimilation and nutrition 
infected poults under the conditions these experiments. 

During the course the experiments, ten out 228 
birds became affected with perosis and died. Thus, can 
concluded that mortality rate this study was percent. 
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SUMMARY 

Salmonella-free, 9-day-old turkey poults were infected 
with typhimurium and for days were given feed medi- 
them. one experiment feed medicated with combination 
0.0275 percent furaltadone, 
0.00825 percent thione nitrofuran, (1-(5-nitrofurfury- 
lideneamino )-2-imidazolidine-thione) apparently exerted more 
beneficial effects than feed medicated with 0.022 percent 
furazolidone, 0.055 percent furaltadone, 0.0165 percent 
the thione nitrofuran, with combinations furaltadone 
plus furazolidone, and furaltadone plus furmethoxadone, 
(N- (5-nitro-2-furfurylidene) -3-amino-5-methyl-2-oxazolidin- 
one) controlling the infection, reducing the frequency 
appearance carriers, and preventing body weight losses 
under the conditions the experiments. However, second 
experiment, the mixture furaltadone and thione nitro- 
furan did not yield the favorable results the first experi- 
ment. 

None the nitrofurans used was completely successful 
eliminating carriers typhimurium from the infected 
groups. 

Blood tests with somatic antigens the rapid whole- 
blood plate test, the rapid serum plate test, and the tube ag- 
glutination test indicated that none these could con- 
sidered satisfactory for routine individual bird testing under 
the conditions the experiments. weeks age, cloacal 
swabs showed that out 132 infected birds were shedding 
typhimurium, all which were detected the rapid serum 
plate test, with exception two birds negative all tests. 
weeks age, out 132 infected birds were carriers 
determined postmortem and bacteriologic examination: 
eight these carriers failed react to.any the blood 
tests used, and, the eight carriers negative blood tests, 
two harbored infection viscera other than the digestive 
tract. 
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rapid serum test appeared superior tube ag- 
glutination tests and the rapid whole blood plate test de- 
tecting birds demonstrated bacteriologically carriers. 

Routine whole-blood plate and tube agglutination tests 
with commercial pullorum-antigens had little value detect- 
ing birds infected with typhimurium under the conditions 
the experiments. 

The average infected bird consumed more feed but 
weighed about the same the average noninfected bird; this 
fact suggests that infected birds assimilate less food than 
noninfected birds. 

Throughout the experiments, there was clinical evi- 
dence any toxic effects any medicated group. During the 
experiments, ten poults out 228 percent) died from 
perosis. 
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also called blepharoconjunc- 

tivitis, scabby eyelids, “spit the eye,” eyelid necrosis 
and eye disease has been observed cause considerable eco- 
nomic loss turkey breeder flocks since 1950. This condition 
begins with swelling the lower eyelids and progresses 
frothy discharge, swelling the nictitating membrane, cheesy 
matter formation and clouding and ulceration the cornea. 
reported failure attempts transmit the disease 
pen exposure, inoculations isolated bacteria, molds 
and PPLO, commercial Newcastle disease vaccine, infec- 
tious bronchitis vaccine and pox virus. Attempts repro- 
duce the disease with field strains Erysipelothrix rhusio- 
pathiae and Pasteurella multocida failed. Determination 
the liver stores number vitamins indicated that vitamin 
and tocopherol storage was less affected birds than 
normal birds. Further investigation showed that avitaminosis 
was the condition observed one flock, but another 
flock with indistinguishable lesions the high level vitamin 
the feed and the yolks eggs laid during the outbreak 
showed the condition was not due simple vitamin de- 
ficiency. 


Technical contribution No. 313. Agri. Exp. Sta. Published 
permission the Director. 
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CHLORINATED NAPHTHALENES TURKEYS 


The observation that lesions indistinguishable from those 
vitamin deficiency occur the presence generous 
supply vitamin suggested parallel with bovine hyper- 
keratosis (X-Disease). review this subject, Hansel 
and stated that lesions vitamin deficiency, and 
reduced plasma levels vitamin and tocopherols were ob- 
served when substances causing hyperkeratosis were fed 
cattle. The highly chlorinated naphthalenes which are re- 
sponsible for hyperkeratosis have presumably been removed 
from products that might consumed animals*, but 
appeared advisable study possible relationship between 
keratoconjunctivitis turkeys and highly chlorinated naph- 
thalenes. little p.p.m. Halowax 1014 mixture 
tetra-, penta-, and hexachloronaphthalenes) was shown 


MATERIALS AND METHODS 

Three pens Broad Breasted Bronze (BBB) hens and 
one male the same breed the Clemson Station were fed 
standard type breeder ration with and p.p.m. Halo- 
wax 1014. the Sandhill Station ten BBB adults received 
the same diet with p.p.m. Halowax 1014. Also the 
latter station four groups, each containing day-old poults 
received and p.p.m. Halowax 1014 respectively. 
The Halowax was dissolved ether, then mixed with small 
amount corn oil before incorporation into the diet. After 
one month the experimental diets abnormalities were 
observed the adult birds and the levels Clemson were 
changed and p.p.m. and the Sandhill Station 
200 p.p.m. After additional months which lesions de- 
veloped Clemson the experiment was terminated. The poults 
were continued the original levels Halowax. 


RESULTS 
The adult birds used these trials had been other 
experiments during the laying season and production was 
practically nil throughout this study. Average body weight 
the females Clemson initially was 18.2, 17.0 and 18.2 
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pounds the and groups respectively. After one 
month experimental diets body weight declined 16.1, 
16.4 and 16.2 respectively. After additional months 
and p.p.m. Halowax 1014, weight declined 15.5, 
and 15.9. time during the experimental period was 
there any abnormality resembling vitamin deficiency 
keratoconjunctivitis. During the second period described 
above, two control birds, one bird receiving p.p.m. and 
two birds receiving p.p.m. died. lesions resembling 
vitamin deficiency were observed and death was apparently 
unrelated treatment. 

The poult group p.p.m. developed evidence poor 
feathering, and feathering was dull and lacking the black 
pigmentation. total three birds the exposed groups 
showed evidence white feathering typical lysine de- 
ficiency the end the 4th week. White feathering was 
not observed the controls nor other birds the same 
age and hatch another experiment. Body weights declined 
the concentration the Halowax was increased shown 
table weeks post-exposure, birds from each 
the four baby poult groups were necropsied. There did not 
appear any significant gross postmortem lesions that 
time. All remaining birds were necropsied weeks post- 
exposure. Other than total three greenish livers and some 
evidence nephritis some the exposed birds, the poor 
feathering and lower body weights the p.p.m. group 
appeared the most significant observations. 


TABLE 


Effect Halowax 1014 mixture tetra-, penta- and 
hexachloronaphthalenes) body weight turkey poults 


Post-exposure 


Dietary level of 2 wk. av. 4 wk. av. 
No. birds Halowax 1014 wt. (gms.) wt. (gms.) 
191 496 
189 424 
171 420 


137 340 
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The only mortality the Sandhill Station occurred 
the adult birds the 200 p.p.m. group, one days and 
the other days post-exposure. The remaining birds were 
necropsied after month the 200 p.p.m. diet, and lesions 
noted were enteritis, swollen and either jaundiced greenish 
livers, and swollen jaundiced kidneys. Ascites was present 
one deceased bird. One adult bird developed eye disease 
that developed progressive swelling the periorbital 
structures. The eye disease this case, however, existed with 
the gross lesions described the foregoing and could thus 
differentiated from the so-called eye disease breeder 
flocks which gross abnormalities the visceral organs 
are present. 
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SUMMARY 
Levels Halowax 1014 mixture tetra-, penta- and 


hexachloronaphthalenes) varying from 200 p.p.m. were 
fed adult turkeys. lesions resembling vitamin de- 
ficiency keratoconjunctivitis were observed any level. 
The growth rate poults was reduced and 
p.p.m. Halowax 1014 and evidence poor feathering and 
reduced feather pigmentation was observed p.p.m. 
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earlier investigations, Lecce identified large virus 

arthritis chickens. Although chickens all ages may 
affected, broiler flocks are chiefly afflicted, the age varying 
between weeks. Later, reported similarly 
the possibility egg transmission infectious synovitis. 

The control infectious synovitis experimentally in- 
fected laboratory birds has been extensively reported 
and series trials with various 
levels antibiotics. Levels 100, 200 and 300 grams per 
ton feed chlortetracycline, oxytetracycline, tetracycline, 
furazolidone, furadantin, chloramphenicol and magnamycin 
(at concentration only 200 grams per ton feed) were 
used the studies control the infectious agent. 

The results obtained Shelton demonstrated 
that chlortetracycline had greater therapeutic value than 
oxytetracycline and that tetracycline had the least therapeutic 
value the three antibiotics when given orally. Furazolidone 
was less effective than oxytetracycline. Furadantin, chloram- 
phenicol and magnamycin had essentially therapeutic value 
against infectious synovitis. Further experiments made 


The trademark American Cyanamid Company for the antibiotic 
chlortetracycline Aureomycin. 


SYNOVITIS CONTROL WITH AUREOMYCIN 


Olson and co-workers’ and Wills supported the efficacy 
chlortetracycline compared oxytetracycline. 

Investigations reported Olson al.’ and Shelton 
showed that continuous therapy with chlortetracycline 
was effective suppressing the development and severity 
infectious synovitis lesions, but 200 grams per ton feed 
required prevent detectable signs the disease. Additional 
studies Bletner shown that the control in- 
fectious synovitis foot-pad inoculated birds most effec- 
tive when initiated the early stages the infection. 
100, 200 and 300 grams per ton feed, chlortetracycline ad- 
ministered late the 4th day following foot-pad inocu- 
lation prevented controlled the infection. 

Olson observed that the effect levels grams 
feed showed that chlortetracycline was more effective con- 
trolling the development swelling than oxytetracycline 
combination oxytetracycline and chlortetracycline. Neither 
penicillin nor streptomycin given the feed was effective. 

additional therapeutic studies, Olson and 
showed that only occasional bird was infected when experi- 
mentally inoculated with infectious synovitis under controlled 
conditions and continuously fed chlortetracycline 100 grams 
per ton feed before the infection was established. 

Snoeyenbos and and Munro reported 
that continuous feeding chlortetracycline was superior 
continuous furazolidone medication levels 100, 200 and 
300 grams per ton feed and that furazolidone was less ef- 
fective than either chlortetracycline oxytetracycline. 
Further investigations Munro showed that because 
lack absorption the gut, streptomycin does not control 
the infection even medication started prior inoculation 
with the synovitis agent. 

The desire control this disease has given rise various 
methods treatment and these studies have shown that 
chlortetracycline has been used effectively against infectious 
synovitis. attempt extend the results obtained the 


laboratory studies, large-scale field trial was designed 
determine the value chlortetracycline levels and 
100 grams per ton feed preventive for infection and 
transmission transmission alone with synovitis agent. 


MATERIALS AND METHODS 

Straight-run Vantress-White Rock cross broilers were 
used this experimental investigation. These chicks were 
divided into groups 250 and placed pens sawdust 
litter, the American Cyanamid Company Research Farm, 
Georgetown, Delaware. 

The inoculum, designated synovitis agent 1829, was 
fourth-egg-yolk passage obtained from Dr. Norman 
who has reported that this agent produces more severe in- 
fection when injected into the foot pad than when injected 
into the sinus chicks. 

Ten treatments were applied random pens. Eight 
pens were designated controls; four pens each were designated 
sinus-infected foot-pad-infected controls. Twelve pens 
four controls, four sinus-infected and four foot-pad-infected 
received grams chlortetracycline per ton medicated feed. 
Twelve additional pens four controls, four sinus-infected 
and four foot-pad-infected received 100 grams chlortetra- 
cycline per ton medicated feed. 

The birds this experiment received the medicated feed 
days prior infection. pens, agent 1829 was 
injected into each sinus randomly selected birds and 
the inoculum was injected into one foot pad 
randomly selected birds additional pens. 

All birds were examined for symptoms synovitis; 
weight gains and feed efficiency were recorded the time 
injection, and days after inoculation. Mortality and 
cause death were determined during the 26-day experi- 
mental period. 

RESULTS 

The noninfected, unmedicated controls and the nonin- 

fected, medicated controls gained average 1.54 pounds 


SYNOVITIS CONTROL WITH AUREOMYCIN 
per bird during the experimental period. The sinus-inoculated 
control birds gained average 0.758 pounds per bird 
which was very significantly less 0.1%) than the non- 
infected controls; the foot-pad-inoculated controls gained 
0.521 pounds per bird which was significantly less 5%) 
than the sinus-inoculated controls (table 2). 

Birds receiving grams chlortetracycline per ton medi- 
cated feed and foot-pad injection gained significantly less 
5%) than the uninfected controls; all other infected 
treated groups did not differ significantly weight gain 
from the uninfected controls. Both levels Aureomycin re- 
duced the mortality the inoculated birds significantly 
5%) compared the mortality the unmedicated in- 
oculated groups. 

Sinus inoculation with synovitis agent 1829 resulted 
percent infection controls, which was reduced per- 
100 grams. Foot-pad inoculation resulted percent infec- 
tion controls which was reduced percent grams 
and percent 100 grams chlortetracycline per ton. 
Foot-pad inoculation resulted more severe infection 
0.1%) than sinus injection. Aureomycin reduced infection 
markedly 0.1%) all groups treated when compared 
untreated controls. 

Transmission synovitis pen mates was greater 
5%) the sinus-infected control group, the sinus-infected 
50-gram chlortetracycline and foot-pad injected control group 
than all other groups (table 1). 


DISCUSSION 

Injection synovitis agent 1829 6-week-old broilers 
foot pad resulted more severe infection than sinus 
inoculation. Sinus-inoculated birds were able infect 
greater percent pen mates than foot-pad inoculated birds 
and also showed greater response medication with Aureo- 
mycin. The sinus route infection results syndrome 
which closely resembles the disease appears the field. 
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SYNOVITIS CONTROL WITH AUREOMYCIN 


The increased transmission synovitis the sinus-infected 
groups indicated that transmission occurred contact and 
contaminated feed and water. Under field conditions 100 
grams chlortetracycline per ton medicated feed are re- 
quired prevent synovitis infection broiler chicks. 
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SUMMARY 

Synovitis has been produced experimentally injecting 
the causative agent into the sinus foot pad broiler 
chicks. high percentage injected birds showed symptoms. 

Aureomycin chlortetracycline and 100 grams per 
ton feed started before exposure and continued, significantly 
reduced the number birds showing symptoms and also 
lessened the transmission the disease pen mates. 
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URAZOLIDONE has been shown considerable 
value treating natural and artificial salmonella infec- 
tions poultry. found that treatment natural 
typhoid outbreaks layers and broilers the 0.01 
percent level the feed reduced mortality and controlled 
outbreaks. The above authors also found that layers 
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one flock showed strongly positive agglutination reactions 
pullorum antigen following the initial treatment. 

using 9-week-old chickens which treatment 
with 0.04 percent furazolidone the feed was commenced 
days after experimental fowl typhoid infection and 
continued for days, found that the birds were positive 
the agglutination test weeks after infection. Positive 
reactors decreased six weeks after infection, organisms 
being isolated from only one bird which was agglutination 
positive. Gordon and found that percent fura- 
zolidone-treated (0.02 percent for days) adult carrier 
chickens were free pullorum infection months after 
initial treatment and that blood titers dropped percent. 
Wilson‘ reported that naturally infected pullorum carriers 
there was significant permanent decrease the agglu- 
tination titer after day treatment with 0.04 percent 
furazolidone. The treatment did, however, prevent the birds 
from laying infected eggs. 

Smyser and Van have shown that there 
difference results when treating naturally and artificially 
pullorum infected adult chickens with furazolidone. Using 
tablet medication (approximating 0.04 0.07 percent fura- 
zolidone feed medication), the above authors found that 
naturally infected adult chickens, the drug failed alter the 
serum agglutination titers when observed for days’ 
post treatment. pullorum was readily isolated from sero- 
logically positive medicated birds. contrast, the same 
authors noted that artificially infected chickens, furazoli- 
done medication exerted definite influence the infectivity 
the organism and the pathogenesis the disease the host. 
Most interesting was the lack agglutinin production 
these birds irrespective their ages. 

This study was undertaken determine the effect 
different levels furazolidone the feed artificially in- 
duced adult pullorum carriers reflected serological 
testing the adult carriers, bacteriological examination 
eggs, symptomatology and examination progeny 
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hatched from eggs, and necropsy and bacteriological exam- 
ination the adult survivors. 


MATERIALS AND METHODS 

Adult layers. Seventy-five first-year White Rock layers 
were divided into five groups birds each and placed 
pens. Each group was similar weight and productive- 
ness. Each chicken was tested serologically the rapid 
serum plate agglutination test, the serum tube agglutination 
test, and the indirect hemagglutination (IHA) test. All birds 
showing any reaction the first two tests were removed and 
sacrificed. Fifty the remaining birds were kept for this 
study, being placed cages groups ten birds each. 
The fifth group (noninfected, nonmedicated group) was also 
placed cages house 100 yards from the groups which 
were infected. 

Adult males. Ten mature New Hampshire males, which 
had been used for artificial insemination study, were tested 
for reaction the pullorum test. Those found negative were 
placed turkey cages. Artificial insemination the hens 
was practiced once weekly starting days before infection. 
Semen was collected from the male chickens which were 
negative the pullorum serological tests. 

All the hens were fed adequate standard laying mash. 
addition, vitamin (10,000 ICU/gm) and (15,000 USP/ 
gm) were added the amounts 11.34 grams and 
respectively, per 100 pounds feed. Each bird had its own 
individual feed and water container. Furazolidone the form 
finely ground powder was added the mash pre- 
mix when necessary and the whole mixed 
grounded electric mixer. Samples were assayed for proper 
content furazolidone before starting the experiment. 


Experimental design medicated groups— 
vel Furazolidone feed 


Group No. of chickens continuously for 12 days 

0.044% 

0.066% 


Infected, nonmedicated controls 
Noninfected, nonmedicated controls 
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Furazolidone the rates 0.022, 0.044, and 0.066 percent 
are equivalent and pounds nf-180 per ton feed, 
respectively. 

Housing. The infected hens were housed 30’ 40’ 
pole-type cage house that was newly constructed. The non- 
infected controls were housed smaller pole shed structure. 
Both buildings provided adequate ventilation and protection 
from the elements. 

Method producing infection. The birds that were 
infected were given per amount 24-hour 
Salmonella pullorum nutrient broth culture containing ap- 
proximately times viable organisms. Before depositing 
the culture the esophagus the birds, the medium was 
made alkaline the addition 0.3 grams mixture 
powdered chalk, percent; colloidal kaolin, percent; and 
magnesium trisilicate, percent per broth. The 
Salmonella pullorum culture No. 2072 was obtained through 
the courtesy Dr. Williams the Agricultural Re- 
search Service, Washington, D.C., and corresponded type 
the ammonium sulfate flocculation test. 

Antigens and serological tests. The pullorum tube and 
pullorum plate antigens were also obtained through the 
courtesy Dr. Williams. These antigens corresponded 
antigenically the pullorum culture used infect the 
birds. Each tube test consisted three serum dilutions, 1-15, 
1-25, and 1-50. The IHA test was performed Dr. John 
Sieburth, bacteriologist, Virginia Agricultural Ex- 
periment Station, Blacksburg, Va. 

Collection and handling rectal and cloacal swabs. Rectal 
and cloacal swabs were obtained from each bird weekly 
intervals starting days before infection. These swabs were 
moistened the medium, the specimen collected and then 
placed individual test tubes containing selenite en- 
richment media with cystine added per liter. The 
inoculated tubes were incubated for hours and 
then streaked brilliant green agar (Difco) and bismuth 
sulfite agar (Difco). Suspicious colonies were transferred 
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Kligler’s iron agar (Difco) and identification the salmon- 
ella culture continued the use biochemical tests. 

Collection and handling eggs. Eggs from the hens 
were collected twice daily for weeks post infection. Each 
was removed from the cage with sterile paper towel and 
handled follows: Approximately percent were placed 
glass jar containing 100 selenite cystine broth and 
incubated for hours degrees This procedure 
was adapted determine shell contamination the pullorum 
organisms. The second percent eggs collected were 
wrapped loosely the sterile collecting towel and incubated 
hatching incubator for days degrees When 
transferring these eggs enrichment broth, each egg was 
broken completely shaking the jar. Propagation pullorum 
organisms which may have been the egg was at- 
tempted this procedure. The third percent group eggs 
was incubated above and the inner contents only were 
aseptically placed the enrichment broth. Further culturing 
the enrichment broth mentioned above followed standard 
bacteriological procedures. The fourth percent eggs 
produced were incubated for hatching the chicks and the 
procedure described below. 

Each egg assigned the fourth hatching group was 
collected and wrapped loosely with sterile paper towel. 
They were then placed individual small baskets for incu- 
bation and hatching. separate incubator was used for this 
purpose. After hatching each chick was placed one five 
wire-floored brooders kept several feet apart. Incubator 
brooder transmission pullorum infection from group 
group was prevented insofar possible covering the 
baskets which the chicks were hatched and also the brooders 
which the chicks were raised. The chicks were fed non- 
medicated basal ration containing antibiotics, growth stim- 
ulants, coccidiostats. 

Examination organs for pullorum. All chicks dying 
during the experiment and all survivors weeks age 
were necropsied, lesions recorded, and bacteriological exam- 
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ination the organs made. The organs the adult hens 
were handled similar manner the termination the 
project which was days post infection. portion the 
following organ groupings were ground TenBroek grinders 
containing selenite cystine broth: ovary and oviduct, 
liver and spleen, gall bladder, crop, duodenal loop 
and pancreas, midgut, cecal stalk, and lung, heart, and 
air sacs. Transfers were made directly use cotton 
swab brilliant green agar plate and then MacConkey 
agar plate. Two ground organ material was also put 
selenite cystine enrichment broth. After hours’ 
incubation the plates, suspicious colonies were transferred 
Kligler’s iron agar. suspicious colonies were noted, 
the plates were reincubated for second 24-hour period. 

Streak plates the selenite media were made after 
hours’ incubation the plating media mentioned above. 
Standard bacteriological procedures were followed isolating 
and identifying the organisms. 


RESULTS 

The results the serological tests performed the 
serum the adult hens both pre and post infection are given 
figure may noticed from the results the pullorum 
tube test that the uninoculated control birds (group were 
negative this test whereas the inoculated control birds 
(group developed agglutinins rapidly and maintained high 
titer throughout the experiment (55 days). There was de- 
cline the average titer the medicated groups from the 
17th day the 43rd day (groups and and the 55th 
day (group post infection. This decline corresponded some- 
what with the drug dosage and duration treatment. The 
increased dosage group resulted earlier titer de- 
cline which extended the 55th day post infection. The in- 
creased average titers groups and (43rd 55th day) 
may have resulted from antigenic stimuli 
foci infection. 

The results the serum plate test agree with the tube 
test except for group (inoculated-unmedicated controls). 
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The titer the serums this group appeared decline 
rapidly after the 29th day post infection and then leveled 
off the end the experiment. 

Results the IHA test the serums the birds revealed 
little correlation with the tube serum plate test. The sensi- 


Pullorum Tube Test Serum Plate Test 


Ave. of reaction in dilutions Reaction O to 4* 
1:15, 1:25 & 1:50 
Reaction O to 4* 


Group 
(10 birds 
each) 


Reaction 
Reaction 


0.022% 
Furazoli- 

done 


Furazoli- 


Controls 


Uninoc. 
Controls 


- w 
7 ¢ w 


Post Inoc. 
+ + + 


Days 


Fig. Results pullorum tube test and serum plate test furazolidone 
treated hens artificially infected. Medicated birds were treated from the 8th 
the 20th day post inoculation. 


tivity this test was apparently too great since all the birds 
reacted the start the experiment. 

The influence egg production feeding furazolidone 
0.022, 0.044, and 0.066 percent for days pullorum-in- 
fected hens shown figure Although the egg production 
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the uninfected controls was not high anticipated, 
held fairly even throughout the experiment. Abnormally low 
temperatures during the first weeks the experiment 
could have had influence egg production the hens. 
decided difference noticed when comparing the production 
the infected controls. the latter case, production dropped 
zero days post infection and never returned normal. 
Furazolidone, all three dosages, helped maintain egg pro- 
duction groups and although the percent produc- 


Group 
(10 Birds 'Produc-' Birds tion in Medication 
each tion Infected Feed in feed 
BO 
0.022% 
Furazoli- 
Furazoli- ' 
Furazoli- ' 
done 
50 
Inoc. 
Controls 
Controls 
Pre. Pos -12 - 12 6 6 
Inf. Days 


Fig. production pullorum-infected hens treated with 
furazolidone. 
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tion was below normal. appears that, under the conditions 
this experiment, 0.044 percent furazolidone was the opti- 
mum dosage regard preventing drastic drop egg 
production. The lowest dosage (0.022 percent) appeared 
insufficient while the highest (0.066 percent) apparently 
was toxic the birds. Molting the medicated unmedi- 
cated hens was not observed during the experiment. 

The isolation Salmonella organisms from rectal and 
cloacal swabs each bird given table only two in- 
stances was possible isolate Salmonella pullorum from 
infected bird during the time medication was the feed (bird 
1236, group and bird 1196, group 3). the isolation from 
bird 1236 was made shortly after treatment was begun, 
doubtful that the drug had time act upon the infection. 
significance, however, the isolation pullorum organ- 
isms from rectal and cloacal swabs medicated birds the 
termination the experiment. The number such isolations 
from hens was from groups and respectively. 

Recoveries were made from all but three the infected, 
unmedicated controls, and recoveries were made from the 
uninfected controls. 

Data from table also record the isolations from the two 
solid plating media, brilliant green and bismuth sulfite agar, 
used during this phase the experiment. There was great 
difference the number isolations from each medium; 
however, there were isolations from bismuth sulfite agar 
from samples which were negative brilliant green agar 
and seven from brilliant green that were negative bismuth 
sulfite agar. The simultaneous use these two media ma- 
terially increased the total number Salmonella pullorum 
isolations. pullorum isolations were made from the 
uninfected unmedicated control birds. 

The influence feeding furazolidone 0.022, 0.044, and 
0.066 percent the pullorum plate and tube agglutination 
tests shown table Three birds group two group 
and three group showed reaction change after medica- 
tion. None the birds group (infected, nonmedicated con- 
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trols) revealed change the agglutination reaction after 
positive test was obtained. 

The reaction changes the eight birds listed table 
were variable that some remained negative one both 
tests after initial positive plate and tube test. Others gave 
initial positive reaction both tests, changed negative 
one both and then later gave second positive test. 
these birds were housed individual cages, assumed that 
any reinfection could have come from internal foci. There 
were six instances which the plate test was positive and 
the tube test negative with the same serum sample. Con- 
versely, there were three instances which the plate test 
was negative and the tube test positive. 

The average weight gain, feed consumption, egg produc- 
tion, and pounds feed consumed per dozen eggs, for each 
group birds, given table These figures cover 66- 
day period. 

Pullorum infection laying hens decreases egg produc- 
tion and fertility due the organic changes the reproduc- 
tive system. the eggs, collected for hatching purposes, 
from group birds (infected controls), only 21.6 percent 
were fertile. The percent fertility eggs set from groups 
and was 40.5, 65.0, 51.1, and 56.9 respectively. The 
percent hatchability the fertile eggs from each group was 
approximately the same except for group The percentage 
hatchability for each group was 79.0, 76.9, 90.7, 84.6, 
and 81.6 respectively. 

Twelve pullorum isolations from eggs, dead embryos, and 
hatched chicks infected hens were made; one from egg, 
three from dead-in-shell embryos, and eight from hatched 
chicks. These isolations came from specimens hen groups 
and only. Discounting duplication, three hens group 
four group and two group were shown trans- 
mit pullorum organisms way the egg. The hatched 
chicks each group were brooded separate brooders 
the possibility pen infection cannot ruled out. The only 
isolation made from egg came from hen 1275, group 
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This egg was collected the day before treatment was initi- 
ated and days after infecting the hens. This isolation was 
typical shell contamination. 

One isolation was made while the hens were being treated 
with medicated feed, hen 1577 group which was receiving 
0.044 percent furazolidone the ration. Recovery from this 
specimen may have been due shell contamination also be- 
cause the egg was started down the oviduct several days be- 
fore medication was begun. However, isolations were made 
from this same hen, 1577, two different occasions few 
weeks later. All other isolations were made several days after 
the hens were treated. may noticed that isolations 
were made from specimens the birds group which 
received 0.066 percent furazolidone medicated feed. 

the time the specimens were collected from the nine 
different hens group one was negative the whole 
blood pullorum plate agglutination test. This hen (1262) was 
also negative the tube agglutination test and remained 
negative both tests the end the experiment. 
obtained similar results with 8-week-old, pullorum-infected 
chickens under furazolidone medication. Apparently the drug 
removes the antigenic stimuli that are not “walled off”, and 
concentration antibody reduced below the amount where 
can detected. 

The best method for isolation pullorum organisms 
from eggs was hatch the eggs and culture the chicks after 
weeks. Only one isolation was made directly from egg, 
and, mentioned above, this was due shell contamination 
before medication. Eleven isolations were made from embryos 
hatched chicks. 

pullorum infection caused the death three birds 
among the group nonsurvivors: one from group one 
from group and one from group The bird from group 
had septicemic-type infection while the other two were 
chronic nature. There were three deaths due cardiac 
bleeding and one death due non-pullorum infection. 

the termination the experiment, pullorum was 
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isolated from the organs five the nine surviving birds 
group three the eight group two the eight group 
nine the nine group and none the nine group 
again apparent that pullorum-infected hens should 
treated with 0.044 percent furazolidone the ration maxi- 
mum benefit derived. Eight different organs were cul- 
tured bacteriologically for pullorum from each the sur- 
viving birds. Table presents the data obtained. 

may noticed that each level drug reduced the 
carrier state among the groups and hindered recovery 
viable organisms from the birds. All isolations were made 
days after medication had been removed from the ration. 


SUMMARY 
Serum tube agglutination titers experimentally pullor- 
um-infected hens declined when treated with furazolidone 
0.022, 0.044, and 0.066 percent levels. 
Results the indirect hemagglutination test could not 
correlated with the serum tube serum plate tests 
medicated unmedicated, infected birds. 
Furazolidone medication infected hens the 0.044 per- 
cent level, under the conditions this experiment, ap- 
peared maintain higher egg production compared 
medication the 0.022, 0.066 percent levels. 
One medicated hen, treated with 0.022 percent the drug, 
developed into pullorum carrier although was negative 
both the serum tube and plate tests. 
Good correlation was obtained between reactor hens and 
subsequent isolation pullorum organisms from dead-in- 
shell and hatched progeny. 
Recovery pullorum from organs surviving hens 
days after treatment was inversely related the level 
medication received. 
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use furazolidone (FZD) for treating various 

species poultry infected with salmonellae has become 
widespread. The excellent reviews 
Lucas’, Sieburth®, and Newman and 
make review the literature unnecessary this time. 
suggested that test conducted under natural con- 
ditions establish the efficacy FZD fowl typhoid in- 
fections. search the literature indicates previous work 
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with FZD has been conducted artificially infected chicks 
poults naturally occurring infections older species 
poultry. Harwood reported reduction deaths 
approximately two thirds the control group when 0.0055 
percent FZD was fed chicks which pullorum was iso- 
lated from those dying during the first week life. The 
same authors also reported small percentage reactors 
the treated group. reported that feeding 0.02 per- 
cent FZD chicks artificially infected with and 
gallinarum prevented deaths, but breakdowns occurred 
later. fed 0.04 percent FZD gallinarum-positive 
adult birds for days and found the drug did not eliminate 
serological reactors and had effect the recovery the 
organism. Similar reports few carriers developing after 
treatment with various levels FZD have been made 
and Titkenmeyer and Schmit- 
reported that FZD 100 grams per ton either hours 
before after experimental infection prevented the recovery 
gallinarum. They also reported that the same level re- 
duced the incidence the recovery the organism from pre- 
viously infected birds ten percent. Newman and Krueger® 
reported the isolation pullorum from several birds receiv- 
ing 0.02 percent FZD. was suggested that the blood level 
did not have effect organisms “walled” off foci. 
Smyser and Van found that treatment pullorum- 
infected adult birds with mg/kg FZD did not significantly 
reduce the number infected birds. Smyser and Van 
noted that force feeding 0.011 percent FZD for and 
days did not prevent the development positive titers 
birds experimentally infected with pullorum. 

Salmonella pullorum, although seldom encountered 
some areas, observed occasionally chicks and other birds 
submitted diagnostic laboratories. The experiments de- 
scribed were undertaken determine the effect FZD 
chicks hatched from infected dams; follow the chicks with 
periodic examinations feces during the growing period; 
and determine the incidence the infection treated 
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birds and months age the tube agglutination 
test. 
MATERIALS AND METHODS 

Hatching eggs were obtained from small flock 
yearling New Hampshires infected with Salmonella pullorum. 
similarly infected flock White Rocks also provided hatch- 
ing eggs. The presence the infection was evident from the 
history the flock, the isolation from num- 
ber birds that died, and positive, whole-blood, stained anti- 
gen plate tests for the disease. 

Three hatches New Hampshires and three hatches 
White Rocks were obtained between April and June 25, 
1956. Each hatch was wing-banded and randomized two 
groups and reared battery brooder for four weeks. The 
college starting ration and water were available libitum. 
The treated groups received 0.011 percent furazolidone* mixed 
the starting ration during the first weeks. 

All dead birds were examined and cultured for pul- 
lorum. Rectal swabs including sample feces were taken 
weeks determine surviving chicks were excreting 
the causative agent. The procedure outlined for examining 
reactors the National Poultry Improvement Plan (NPIP) 
was followed. All chicks excreting any member the Sal- 
monella group were sacrificed this time. The birds 
saved were removed clean quarters. Some males were re- 
moved and sacrificed for economy and lack space. Only 
negative males determined examination the rectal 
swabs were sacrificed. 

Rectal swabs were made and examined and weeks 
age, and positive birds were destroyed. weeks age, 
the negative pullets were placed clean quarters, and few 
negative males selected for breeding were kept other clean 
quarters. The remaining negative males were destroyed. 

All surviving birds were tested with the tube agglutina- 
tion test and months age. Positive reactors were 
removed, sacrificed, and cultured for pullorum. pool 


The furazolidone was obtained through the courtesy Eaton 
Laboratories, Norwich, New York. 
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the ovary and oviduct (testis), liver, spleen, heart, pericar- 
dium, and pancreas was made from each bird aseptically. 
The pool was homogenized food blender and cultured 
outlined the NPIP. 

Only the birds that remained negative following the three 
tube tests were used for breeding the spring 1957. Several 
hatches were made eggs from both breeds. All birds dying 
were examined and cultured for pullorum. 


RESULTS 

The chicks fed 0.011 percent FZD beginning immediately 
after removal from the incubator had significantly lower 
mortality from pullorum than the controls. The results are 
shown tables and and figure There were 
differences mortality due other causes between the 
treated and untreated groups. 

The results the cultures from the rectal swabs are 
given tables and There were significant differ- 
ences between the treated and the untreated groups. There 
were 5.1 percent the chicks excreting the organism the 
treated groups, whereas only 2.5 percent the control group 
excreted the agent. pullorum was not isolated from any 
control bird tested and weeks age. Five birds the 
treated groups were excreting the organism weeks 
age. These were removed and destroyed. 

The survivors blood tested and months age 
the tube test yielded almost twice many reactors the 
treated group the control group (tables and 3). The 
difference between the pooled results (table was approach- 
ing significance. There was highly significant increase 
reactors from the New Hampshires receiving the drug than 
from the control group. More reactors were found during the 
first test months age than later on. 

The attempted isolation pullorum organism was 
successful attempts (tables and 3). There 
was significant difference between the untreated and the 
treated groups. 

Fertility and hatchability eggs from the treated birds 
were excellent the spring 1957. Mortality during the 
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Fig. The weekly mortality White Rock and New Hampshire 


chicks naturally infected with pullorum disease compared with similar 
group fed 0.011 percent furazolidone. 


brooding period was low, and pullorum was not isolated 
from the few birds that died. 


DISCUSSION 

The dramatic, significant reduction mortality observed 
these experiments supports the results reported Har- 
wood, and others who have fed FZD various 
therapeutic levels control outbreaks due pullorum 
and other members the Salmonella group. evident that 
mortality does not drop immediately treated naturally in- 
fected birds but reaches peak before the drug expresses its 
full effect. The small number deaths due other causes 
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TABLE III 


Summary the effectiveness furazolidone fed White Rock and 
New Hampshire chicks from weeks age for controlling 
pullorum determined mortality, cultures rectal swabs and 

tube agglutination tests 


Treatments 
Control 0.011% Furazolidone 


No. chicks started 
Total no. dead 0-4 wks. 
No. dead 0-4 wks. 
No. dead other causes 
Results Rectal Swabe 


wk. 0/42 0/87 
Total /160 2.5 15/293 

Results Tube Agglutination Tests 


mo. 
mo. 
mo. 
Total 
Results 


mo. 

mo. 

mo. 

Total 16/25 


Difference between this value and the control highly significant 
number positive/number tested. 


may expected, and FZD had effect reducing these. 
The isolation the organism from rectal 
swabs weeks age the end the treatment period 
supports the work Smyser and Van and Newman 
and Krueger®, who isolated the organism from treated chick- 
ens. Birds investigations these workers were either 
artificially infected naturally infected, but the chicks 
the present experiment were hatched from infected hens. Re- 
sults indicated that naturally infected birds were more re- 
sistant treatment with FZD. The use Selenite-F en- 
richment broth undoubtedly aided the recovery diluting 
any FZD that was present the feces. The discovery five 
positive birds the treated group weeks age further 
signifies that the drug did not completely eliminate the in- 


No. No. 
26.9 
7.4 
8.4 
5.7 
5.1 
5/37 13.5 18/67 26.9 
2/32 6.2 2/48 4.2 
1/30 3.3 5/46 10.9 
8/99 8.1 25/161 15.5 
Attempted Isolation pullorum from Reactors 
No. % No. % 
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fection from the birds. Titkenmeyer and found 
that FZD did not completely eliminate the infection from birds 
infected with gallinarum. 

The large number positive reactors the tube test 
the treated group suggests the disease was deep seated 
spite early treatment. This does not agree with Harwood 
who observed fewer reactors the treated group than 
the controls. They fed 0.0055 percent FZD from days 
age until the birds were percent production. The disease 
had greater influence the control group shown the 
higher early mortality, which removed many infected birds 
that could have remained carriers had they lived. The large 
number reactors the treated group indicates the im- 
portance not counting the use drug therapy pul- 
lorum disease. The practice testing and removal the re- 
actors still prime importance. 

The recovery the pullorum organism from 
positive reactors indicates the organism was present. Known 
negative controls were tested random with the reactors 
insure the technic was satisfactory. possible that the 
reactors from which organism was isolated were negative. 

spite dramatic response chicks naturally infected 
with pullorum exhibited the drug, one should not con- 
clude the drug was completely satisfactory. One should not 
use death survival complete criterion for success 
pullorum infections. The fact that naturally infected chicks 
treated with 0.011 percent FZD for weeks still were excret- 
ing the infectious agent and weeks age indicates 
that survivors could pass the infection susceptible pen 
mates. The large number reactors the tube test indicates 
that spite early treatment, infected carriers resulted. 
These points are important, the infected bird, the re- 
actor, and the carrier that are major links perpetuating 
and spreading pullorum disease. 


SUMMARY 
The treatment naturally occurring outbreak Sal- 
monella pullorum day-old chicks with 0.011 percent fura- 
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zolidone reported. Mortality from pullorum was signifi- 
cantly reduced use the drug. 

The pullorum organism was isolated from the feces 
rectal swabs twice many chicks the treated group 
from the controls. 

More reactors the pullorum tube test were found the 
group fed 0.011 percent furazolidone than the control group. 

The pullorum organisms were successfully isolated from 
positive reactors the tube test. 

The reduction mortality chicks infected with pul- 
lorum and treated with furazolidone should not the sole 
criterion for efficacy the drug. Treated chickens should 
examined insure that they are not excreting pullorum 
their feces and that carriers not result upon maturity, 
these are important links perpetuating the disease. These 
criteria should included any future evaluation drugs 
for treating Salmonella infections poultry. 
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SALMONELLA AND ARIZONA CULTURES 
ANIMAL ORIGIN: 1958 
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Chamblee, Georgia* 


HIS paper report 1855 cultures which were iso- 
lated the United States from agricultural sources dur- 
ing 1958 and which were typed serologically the Communi- 
cable Disease Center, Chamblee, Georgia. Seventeen hundred 
and thirty-three these were members the genus Salmon- 
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ella and 122 belonged the closely related Arizona group. 
Sixty-one different Salmonella serotypes and different 
Arizona serotypes were encountered. They are summarized 
the accompanying table. 

the 1733 salmonellae identified, 1178 had been re- 
covered from animals. The remaining 555 cultures were re- 
covered from processed products animal origin and will 
discussed greater detail below. breakdown the 1178 
cultures from animals follows: 1028 (87.2%) were 
avian origin, 673 (57.1%) from turkeys, 337 (28.6%) from 
chickens and (1.5%) from other birds, (7.5%) were 
from domestic farm animals, (1.4%) from household pets, 
(1.6%) from rodents and (2%) from other mammals. 

While the preponderance Salmonella cultures 
avian sources agreement with all previous reports the 
incidence salmonellae the United States, the figures 
this case are weighted because they include some 120 cultures 
typhi-murium from one source, recovered worker 
who studying the carrier state turkeys. 

the different Salmonella types encountered, were 
found turkeys, but many these were seen but one 
two instances. Seven serotypes were involved more 
outbreaks; they are: anatum, heidelberg, newport, 
saint-paul, san-diego, enteritidis, and typhi-murium. 
typhi-murium was the type most commonly found 
turkeys. 

Thirty-two different Salmonella serotypes were encount- 
ered chickens, but again, many these were seen but 
one two instances. Eight serotypes were involved 
more outbreaks; they are anatum, blockley, infantis, 
gallinarum, heidelberg, pullorum, thompson, and 
would expected, pullorum was the 
type most commonly seen from chickens. 

Attention should called the cultures dublin, 
type hitherto encountered but seldom the United States. 
This organism notorious for its pathogenicity for cattle 
many parts the world where causes severe losses young 
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calves. 1948, Edwards published summary the 
occurrence Salmonella cultures the United States which 
covered fifteen-year period. They listed cultures 
dublin distributed various species follows: foxes 32, 
cattle 10, turkey canary man Since summary 
Salmonella cultures has been published for the years between 
1948 and 1957, not known present how many cultures 
dublin were identified during that period although 
safe say they were few number. summary 
Salmonella cultures from animals there not one 
culture dublin. The cultures shown the table came 
from eight different species animals. All the cultures were 
isolated west the Rocky Mountains; them were from 
cattle. the present time salmonellosis means 
major problem cattle the United States, but view 
the seriousness the problem elsewhere the world, the 
spread dublin should watched with care. 

There were 357 cultures typhi-murium. identified 
from different animal species. This the most widely 
distributed Salmonella serotype the United States. 

122 cultures belonging the Arizona group, 119 were 
from animals. Ninety-four percent these were 
avian origin, (74.7%) from turkeys and (4.2%) from 
chickens, (4.2%) from sheep, (6.7%) from primates, 
(3.3%) from mink and (6.7%) from reptiles. was the 
case with the Salmonella cultures, preponderance the 
Arizona cultures came from turkeys, except that this case 
the percentage much higher. This relatively large number 
cultures includes but two serotypes: Ar. 7:1, and Ar. 

previously mentioned, there were 555 Salmonella cul- 
tures received from processed food products animal origin, 
and addition, three Arizona cultures. Compared with total 
cultures 1957? from similar sources, these figures 
reflect the recent sharp increase interest the occurrence 
salmonellae food products, particularly animal feeds. 
obvious that control salmonellosis can begin only after 
strict standards sanitation, rigidly enforced, are applied 
production animal feed ingredients. 
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There was substantial increase over 1957 the total 
number cultures received for serotyping: 


1957 1958 

Total cultures 1001 1855 

Arizona 155 122 

animals 930 1297 

egg powder 157 
horse meat 203 
animal feeds 198 


While the salmonellae increased numbers, the number 
Arizonas decreased percent. 
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SOLATION virus from chickens that had shown signs 
chronic respiratory disease was reported Canada 
Fahey and Crawley 1954; since then similar identical 
agents have been recovered Iowa and Virginia (unpublished 
reports). 


MATERIALS AND METHODS 
Virus. The original culture the Fahey-Crawley virus 
described 1954 was received the authors October, 


1955, from John Harr Charles City, Iowa, who had ob- 
tained from Crawley Toronto March 1955. 
The virus had been propagated the allantoic chamber 
the chorioallantoic membrane embryos more 
than passages before was used the work described 
this paper. 

The second isolate Fahey-Crawley virus (Shipley) 
was recovered John Harr from flock chickens owned 
Shipley Reinbeck, Iowa, December, 1954. The flock 
was suffering respiratory disease the time the 
agent was recovered. The culture was received Octo- 
ber, 1955. Since appeared similar Fahey-Crawley 
virus (original), was studied lesser extent. 
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Eggs and chickens. Fertile eggs were received from two 
commercial suppliers whose flocks were free respiratory 
diseases during the period study. Yolk eggs sampled 
random did not contain antibodies for Newcastle disease 
bronchitis viruses. 

Chickens for infection studies were received day-old 
(Leghorn-New Hampshire Cross) chicks from the Poultry 
Department the University Wisconsin. They were raised 
isolation and transferred the proper time separate 
isolation unit for experimental exposure. 

Stability the virus. Test concentrations the chemi- 
cal reagents were combined equal quantities with the virus 
preparation (allantoic fluids and ground chorioallantoic 
membranes) and allowed incubate the indicated tem- 
perature for specified period. The treated virus was then 
inoculated into six embryos. Each test was duplicated. 

Purification studies. Chorioallantoic membranes and 
allantoic fluid from embryos infected with the virus were 
harvested and ground with buffered saline Waring blen- 
dor. The titer the initial preparation was LD,,. 

After primary centrifugation International centri- 
fuge (type SB) 1,000 r.p.m. for minutes, the supernatant 
obtained was dialyzed over-night against buffered saline. The 
dialyzed material was centrifuged 78,000 for minutes. 
The pellet obtained was suspended buffered saline 
and the suspension filtered through millipore filter. The 
filtrate was sedimented ultracentrifuge 105,000 for 
one and one-half hours. When resuspended 1.5 dis- 
tilled water, the virus from the pellet had LD,, titer 10*. 

The procedure Rice was followed preparing 
the purified virus for examination with RCA electron 
microscope (Type EMU). Material was sprayed collodion 
covered specimen grid within vacuum chamber. After 
freeze-drying, the particles virus were shadow-cast with 
uranium. 

RESULTS 

Biological properties. The Fahey-Crawley virus char- 

acterized primarily its pathogenicity for chicken embryos. 
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Fig. (top). Chorioallantoic membrane 
infected with Fahey-Crawley virus. Plaques 
hours after injection. Line represents 1.0 

Fig. (bottom). Electron photomicro- 
graph Fahey-Crawley virus magnification 
65,000 diameter, particle size 390 
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When inoculated chorioallantoic membrane, into the 
allantoic chamber into the yolk sac, plaques 0.3 1.4 
diameter were produced the chorioallantoic membrane 
(figure 1). The liver the embryo was usually enlarged and 
mottled and the heart was also enlarged and necrotic. The 
virus was frequently lethal days even dilution 
10,000 and produced lesions without death greater 
dilutions. 


TABLE 


chickens inoculation with the Fahey-Crawley virus 


Volume No. reactions No. inoculated 
inoculation Route Original Shipley 


intracerebral 1/6* 0/6 
intratracheal 0/3 0/3 
combined-sinus 3/4 
combined-sinus 0/4 
combined-cloaca 0/4 0/4 
combined-cloaca 0/4 
combined-feather follicle 0/4 0/1 
feather follicle 0/1 0/1 
intravenous 0/4 

anterior chamber eye 1/4*** 


Group A—One-week-old chickens; other groups 6-8 weeks old. 
Group received sinus, cloaca and feather follicle inoculation simul- 
taneously; Group received sinus and cloaca inoculations simultaneous- 
ly. All birds examined for days after inoculation. Group was 
challenged days after inoculation rubbing fowlpox vaccine into 
feather follicles. All four chickens developed 

One bird developed torticollis the third day after inoculation, 
perhaps mechanical injury. 

Three birds the receiving the two cultures developed very 
slight sinus exudate the second dav after inoculation, persisting 
the case the Shipley culture the third day. 

*** Opaque spot developed the anterior chamber the eye, 
specificity not known. 


The disease induced chickens weeks ill- 
defined. Inoculation chickens three routes, intranasal, 
into the sinuses and into the trachea produced very mild res- 
piratory signs signs all. Intracerebral, cloacal and 
feather follicle inoculations did not produce detectable 
response (table 1). 

The Fahey-Crawley virus did not agglutinate chicken 
erythrocytes sperm cells the rooster bull. Neutraliza- 


0.1 
0.2 
0.25 
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tion virus anti-serum was not very satisfactory di- 
agnostic test. Antibody capable neutralizing 100 em- 
bryo infective doses may produced chickens and rabbits 
but higher titers were not obtained our preliminary studies. 
Chickens that have been infected with the Fahey-Crawley virus 
were still fully susceptible laryngotracheitis, fowlpox, bron- 
chitis and Newcastle disease viruses when challenged appro- 


TABLE 
Physical-chemical stability Fahey-Crawley virus (Original) 


Results 
Treatment Material Trial A Trial B 
Filtration 
Millipore filter (0.5 pore size) undiluted readily passes filter 


eitz 0.5 pore size) undiluted readily passes filter 
Thermostability (virus sealed glass 


vials) 
water bath 0.5) undiluted viable minutes* 
water bath 0.5) undiluted viable hours* 
incubator 0.5) undiluted viable days* 
Stability 
percent NaOH for min. 6/6 6/6** 
10-2 dil. 1/6 2/6 
percent HCl for min. undiluted 5/6 2/6 
10-2 dil. 0/6 0/6 
Chemicals 
Ethyl ether (20 percent volume for undiluted 5/6 3/6 
hours 5C) dil. 1/6 
Phenol percent for minutes undiluted 6/6 6/6 
dil. 3/6 4/6 
percent for minutes undiluted 6/6 5/6 
dil. 0/6 0/6 
Glycerine (50 percent for days 6/6 6/6 
dil. 6/6 6/6 
Merthiolate (0.025 percent for 
minutes dil. 6/6 6/6 
Erythrosin (0.5 for minutes 


Longest period tested. 

No. infected embryos/No. inoculated embryos. 
priate inoculation. Infection with Fahey-Crawley virus 
chickens immune the same four viruses was not done be- 
cause the difficulty distinguishing infection “takes.” 

The physical properties the Fahey-Crawley virus dif- 

fer from those several other plaque-producing avian viruses 
with which might confused (table 2). was stable 
for minutes, three six times long are several 
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representative strains the viruses laryngotracheitis and 
than laryngotracheitis virus and had greater stability one 
percent tricresylic acid (cresol) than the viruses laryngo- 
tracheitis, Newcastle disease, bronchitis and fowlpox. 

Approximately fields containing the frozen-dried, 
uranium shadowed particles Fahey-Crawley virus were 
examined the electron microscope. The micrograph (figure 
made representative field had initial electron op- 
tical magnification 13,700 times. The remaining magnifi- 
cation 65,000 diameters was accomplished with photo- 
graphic enlarger. The virus particles the fields examined, 
although spherical, appeared have large surface irregulari- 
ties. The diameter the virus was 390 

Morphological studies other poultry viruses indicate 
that they are larger. Fowlpox virus brick-shaped, 2600 
3100 (Groupe and Newcastle disease virus 
spherical, 1300 diameter (Filmer?) and laryngotracheitis 
virus spherical and 640 diameter 


SUMMARY 

While the significance Fahey-Crawley virus 
entity capable producing disease chickens has not yet 
been determined, seems evident that the virus distinct 
from other known avian viruses the basis its patho- 
genicity for chickens and for chicken embryos, its poor anti- 
genic properties and its marked physical-chemical stability. 
The morphology the virus revealed the electron micro- 
scope supports the biological evidence its distinctiveness. 
With particle size 390 the virus Fahey-Crawley 
much smaller than the other avian viruses that are capable 
producing plaques the allantoic membrane. 
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outbreak hitherto unknown disease was reported 

from farm Even-Yehuda, located the Sharon 
plain, Israel. The affected flock consisted 600 one-year-old 
White Leghorn hens. During the previous months, about 
200 birds had died, and the same number had slaugh- 
tered. Approximately percent the birds autopsied had 
tumors the liver and some cases other internal organs. 
Tumors the skin were seldom found. The hens were 
percent production, had large combs and wattles and were 
kept deep litter. The attendant caught six birds from 
the flock, whose gait appeared stiff, and assured 
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that this sign, together with some degree reduced vitality, 
were the only early, visible signs the disease. 

The six live birds were kept for observation our animal 
house for weeks. The birds ate and drank well, and had 
normal temperatures. During the first days observation, 
few eggs were laid. Blood smears examined daily from the 
birds were normal. 

During the time observation, three hens died, with 
distinctive tumors their livers and spleens. one hen, 
additional tumor the kidney and another bird, tumor 
the skin were found. The vitality and appetite these 
three birds decreased only few days prior death. The 
remaining three birds were sacrificed for examination after 
weeks observation. One hen had pathological lesions, 
whereas the other two exhibited tumors the internal organs 
the same type the previous ones. 


GROSS PATHOLOGY 

five out the six birds, distinctive pathological 
lesions were found. The livers the birds were enlarged and 
contained growths varying from walnut pinhead size. 
Some the tumors protruded from the liver surface, while 
others were embedded the parenchyma. Two distinctive 
were seen each the tumors the cut surface; 
central zone, consisting yellowish-white material hard, 
cheesy consistency and peripheral zone pale, greyish 
tissue which some yellow spots were seen. The zones seemed 
clearly demarcated, but some extensions into the sur- 
rounding tissues were also noticed. The surfaces the larger, 
protruding growths were uneven and cauliflower like. The 
liver capsule was thickened for the most part. some birds, 
the spleen had similar nodules the liver, prominent the 
surface embedded its parenchyma. these cases, the 
spleen was enlarged two three times. one bird, the kid- 
neys were affected with some small nodules, while another 
bird had growths the ileocecal region and the apex the 
ceca. One bird had round, circumscribed skin tumor, the 
size small egg, with the same structure the internal 
growths. The bone marrow was found soft and dark 
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Fig. (top). Tumors liver and lower intestines 
Fig. (bottom). Liver tumor with massive necrosis 
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red color all the affected birds. lesions were noticed 
other organs. 

Stained smears and cultures tumor tissue and 
blood (nutrient broth, MacConkey, blood agar) were 
negative. Ziehl-Nielsen staining and cultures for tubercle or- 
ganisms were also negative. Examinations for flagellates were 
negative. 


HISTOPATHOLOGY 

The organs affected with tumors were cut for histologi- 
cal examinations. The tissues were fixed Zenkers Bouin 
fluid, and the sections stained with hematoxylin-eosin 
Giemsa stain. Some sections were treated special silver im- 
pregnation (Bielschowsky’s method) for reticulun demonstra- 
tion, while others were stained the Heidenhain-Azan meth- 
for demonstrating collagen fibers. 

Microscopically there was great variation the cell 
and tissue structure different parts the tumor. Some 
areas showed characteristic, young, connective tissue with 
infiltration round cells and growth new capillaries with- 
out characteristic tumor features. Other regions the same 
sections had definitely neoplastic structure with densely 
packed cells and tendency coalesce into syncytial areas, 
and where distinct cell walls could seen between the 
cells. The most prevalent cell-type contained amphophilic 
slightly acidophilic cytoplasm. The nucleus was large, pale, 
round. The nuclear membrane was sometimes wrinkled. 
Distinct nucleoli were visible. 

other regions, the cells were less numerous and the 
tissue consisted only stellate cells embedded reticulum. 
The cells contained round nucleus and large nucleolus. 
Silver impregnation the sections demonstrated that these 
cells were bound together argentophylic reticulum, 
which small capillary-like tubes were seen. 

While the stellate cells the reticulum showed transi- 
tional forms spindle shape, the other cells lying free were 
round. Some the elongated cells resembled fibroblasts and 
were accompanied thin, collagen fibrils. 


Fig. (top). Multinuclear giant cells around 
necrotic focus. Liver tumor. Haematoxylin and eosin. 
500. 
Fig. (middle). Region with pleomorphic cell 
structure. Liver tumor. Haematoxylin and eosin. 
530 
Fig. (bottom). Region with densely packed neo- 
cells, Liver tumor. Haematoxylin and eosin. 
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the free, rounded, oval polygonal cells, the cyto- 
plasm was non-granular, and the nucleus large and vesicular. 
Some lymphoid cells accompanied them. All the cells varying 
number from few great many per field were em- 
bedded intercellular stroma. Mitotic figures were fre- 
quent. addition, foreign body, multinuclear, giant cells were 
often seen around necrotic regions near aggregations 
macrophages. 

The most characteristic feature the tumor was the 
necrosis. some tumors, only small necrotic areas were 
found, while others, the whole central part the gowth 


Liver tumor. 460. 
underwent necrobiotic destruction. The early stages the 
necrobiotic process revealed acidophilic cytoplasm, karyolysis 
and karyorhexis. Later on, the nuclei and cytoplasm became 
structureless and stained deeply with eosin. 

some the silver impregnated sections, collapsed 
reticulum fibrils were seen. The cells bordering the necrotic 
zones sometimes infiltrated into the periphery. The giant 
multinuclear cells appearing non-necrotic areas were al- 
ways encased argentophilic fibrils. 


EXPERIMENTAL 
The tumor was transplanted different routes. All the 


HISTIOCYTIC SARCOMAS 
birds used for this purpose were White Leghorn males, rang- 
ing from one months age and obtained different 
times from various farms. 

One neoplastic tissue suspended saline (1:5) 
was injected intravenously into each 118 birds. Each time 
two birds were injected. the first transmission attempts 
with naturally occurring tumors, birds were refractory. 
Serial intravenous passages were all successful from the 
26th the 59th passage. Characteristic large small dis- 
seminated tumors the livers, spleens, and sometimes 
the kidneys were obtained the injected birds. two 
birds, neoplastic metastases developed the heart muscles. 
nine birds, local tumors developed the site in- 
jection. Five birds also had involvement the lungs. The 
transplants had the same characteristic histological appear- 
ance the original tumors. Time development the 
tumors fluctuated between days the earlier pas- 
sages, while the last, the birds died days after 
injection with disseminated tumor lesions livers and 
spleens. signs the disease were evident, the birds were 
killed after months for examination. Accidental losses were 
rare. 

Tumor material taken from earlier and later intra- 
venous passages was minced with scissors and implanted into 
the breast muscle birds with large gauge needle. Only 
eight birds developed tumors the breast muscle and me- 
tastatic tumors the internal organs. They died 
days. 

Intraperitoneal transplantations saline suspended, 
crushed, neoplastic tissue from the 18th intravenous passage, 
were made into three birds. Two developed disseminated 
tumors the peritoneum, livers, spleens and intestinal serosa. 
The incubation period was from days. 

Seven birds were injected intravenously, with 
Seitz-filtrate tumor tissue (in 1:20 saline suspension), 
taken from the 50th passage. None the birds showed any 
sign the disease during months observation, and 
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pathological lesions were noted postmortem. 

Each six birds injected intravenously with 
Berkefeld tumor filtrate (from the passage) gave 
negative results. six other birds injected with Berke- 
feld tumor filtrate from the same passage the same day, 
five developed typical disseminated tumors liver and spleen. 
The incubation period was from days. 

Neoplastic tissue treated previously with roentgen 
irradiations 50,000 was crushed and suspended saline 
(1:5) and injected intravenously into six chickens. Typical 
lesions developed livers and spleens five them during 
days. The birds died. 

The appearance the neoplasm several organs, the 
characteristic features the cells and tissues composing it, 
the proliferation reticulum fibers, the invasiveness and 
metastases led identify the tumor histiocytic sar- 
coma. 


DISCUSSION 
The tumor investigated appeared highly infectious 
under natural conditions. The neoplasm the affected flock 


did not affect the well-being the birds immediately. Appar- 
ently this tumor grew rapidly and debility death ensued 
only after the tumor caused mechanical interference func- 
tional disturbance the organ, became disseminated. 

The regular appearance the neoplasm with attendant 
necrosis the liver, and one case the ceca and ileocecal 
region, suggested the possibility infectious, granulo- 
matous growth caused colibacilli described 
and and studied Scholfield®, Guerden 
and and However, systematic, bacterio- 
logical examination most the tumors and transplants 
were negative. The microscopic appearance the growth re- 
sembled granulomatous cell growth some regions, but 
the other areas, most the entire tumor had definite, neo- 
plastic structure. The neoplasm presented structure con- 
fusing complexity. some areas mixture two more 
types cells, while morphologically dissimilar, seemed closely 
related histogenically. mixture spindle-shaped cells 
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appearing bundles and stellate reticulum cells, all embedded 
reticulum (fixed histiocytes) and large macrophages (free 
histiocytes), was found. addition, numerous transitional 
cell forms were seen, many which were pleomorphic. The 
reticulin demonstrated silver impregnation, was abundant. 

The transplantability the neoplasm was established 
intravenous, intramuscular and intraperitoneal routes with 
crushed cell suspensions well with cell filtrates (Berke- 
feld candles). Roentgen irradiation 50,000 tissue 
material, which presumably destroyed the cells, resulted 
tumors five out six birds injected intravenously. 

Transplantability and presence virus spontaneous 
sarcomas young chickens was described Duran-Rey- 
These tumors bear resemblance their nature and 
features ours. The successful transmission our histiocytic 
sarcoma cell-free filtrates adds this neoplasm the group 
chicken tumors induced cell-free agents. 
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SUMMARY 

natural outbreak histiocytic sarcomas flock 
hens described. The neoplasm was found chiefly the 
liver, spleen and kidneys and some cases the intestines 
and skin. 

Histologically, variety cells composed the neoplasm. 
mixture spindle-shaped cells with stellate, reticulum cells 
embedded argentophilic reticulum were found together 
with transitional forms. Foreign body giant cells accompanied 
massive necrotic regions and the aggregations macrophages. 

Transplantability the neoplasm was established 
intravenous, intramuscular and intraperitoneal injections 
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with cell suspensions. Cell-free filtrates, well 50,000 
irradiated tissue material induced characteristic neoplastic 
growth injected birds. 
Bacteriological and parasitological investigations proved 
negative. 
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AND GRACKLES 
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INVESTIGATION the parasites and diseases 
icterid birds conducted during 1958 and 1959 Mary- 
land and Pennsylvania disclosed Aspergillus infections 
grackles (Quiscalus quiscula) and cowbirds (Molothrus ater). 
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aspergillosis has not been reported commonly from wild 
passeriform birds, these observations may general in- 
terest. 

During the 1958 nesting season, Aspergillus fumigatus 
was isolated from three fledgling grackles: two Hall, Mary- 
land (May 18, 1958) and one Kent Island, Maryland (May 
25, 1958). These birds were discovered within feet their 
recently vacated nest. Only one showed obvious clinical signs 
time capture. This bird was found bush about 
feet from the ground, ruffled, and visibly gasping for 
breath. Its sibling was collected from under the same bush. 
Both birds were taken the laboratory, where the sick bird 
was sacrificed, cultures made, and tissues fixed. The second 
bird refused food and was dead the next morning. both 
birds, necropsy disclosed generalized lung and air sac involve- 
ment with the presence bright, yellow, caseous lesions. 
This was also the case the bird from Kent Island. Both cul- 
tures and sections confirmed the clinical diagnosis asper- 
gillosis. During the 1958 nesting season, approximately 200 
nestlings and fledglings were observed, and were autopsied. 
All but the three described above were without gross pathol- 
ogy and had few parasites. 

large winter roost almost million grackles, star- 
lings (Sturnus vulgaris), cowbirds, redwings (Agelaius phoe- 
and occasional rusty blackbirds caro- 
linus) was visited bimonthly intervals from December 
through March during the winter 1958-59. Samples were 
collected from the following groups: (1) birds found dead 
natural causes under the trees over acre area; (2) live 
birds that remained the roost during the day when the other 
birds moved out feed; and (3) birds the normal roosting 
population that were taken trapping. More than 250 birds 
were examined and Aspergillus was identified from four 
them. One infected cowbird and one grackle were found dead 
the roost during January. Another grackle, adult female, 
was shot the roost, March 11, during the day. When 
taken, the bird was able fly distances about feet from 
tree tree. respiratory distress could noted dis- 
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tance. The bird was necropsied immediately. The gross 
appearance was unusual that the customary large, bright 
yellow, caseous masses the air sacs and lungs were not pres- 
ent. Instead, only the lungs appeared massively infected. They 
were dull and congested, permeated with numerous small 
tubercules about diameter. The spleen was moderately 
enlarged and the liver had rather large areas congestion 
and some hemorrhage which may have been due part the 
impact the shot. Cultures brain infusion agar made 
the time failed yield either pathogenic fungi bacteria. 
Lung tissue fixed within minutes after death percent 
neutral formalin was sectioned and routinely stained with 
hematoxylin and eosin. 

The lungs showed massive involvement, with the typical 
granulomatous type lesion. There were numerous circular 
nodules necrotic lymphocytes with extreme pycnosis and 
karyorrhexis. Most the nodules, which measured from 0.5 
1.5 diameter, evidenced central areas caseous 
necrosis which contained characteristic septate, branch- 
ing hyphae similar Aspergillus. The fourth infected bird, 
female cowbird taken also March 11, died captivity 
March 13. Aspergillus fumigatus was isolated, culture, 
from yellow, caseous lesions the air sacs this bird. 

These observations indicate that aspergillosis rea- 
sonably common pathogen adult blackbird populations. 
hypothesized that, occasion, aspergillosis might 
serious disease fledgling grackles. 


AVIAN DISEASES— 
OFFICIAL ORGAN 
AMERICAN ASSOCIATION 
AVIAN PATHOLOGISTS, INC. 


HIS issue AVIAN DISEASES marks the beginning 

second phase the development the publication. 
The Cornell Veterinarian, Inc., publisher AVIAN DIS- 
EASES since the first number May, 1957, has turned over 
the journal with all its assets the newly formed American 
Association Avian Pathologists, Inc. This journal will now 
serve the official organ that new, non-profit corporation. 
fitting that there recorded now the events lead- 
ing the launching this addition the scientific literature. 
For years, the proceedings the annual meeting the 
Northeastern Conference Avian Diseases, (formerly the 
Northeastern Conference Laboratory Workers Pullorum 
Disease Control) had been prepared mimeographed form 
and distributed the members this group. Soon, requests 
for the proceedings were being received from non-members 
and libraries and these became more urgent references 
the mimeographed material were listed more and more fre- 
quently regularly published journals. became more diffi- 
cult and burdensome satisfy these requests time went 
on. committee was appointed study the problem and 
recommend solution. Members the committee were 
Chute, Gentry, Cover, Erwin Jungherr, Henry 
Van Roekel, and Levine. The possibility printing 
single proceedings book was considered, but soon became 
apparent that the attendant difficulties would fewer 
were quarterly journal published. One the four numbers 
would serve proceedings for the annual meeting while 
the pages the other three issues would available for 
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material from scientists avian disease investigation work 
anywhere the world. 

The writer, with the encouragement and help Dr. John 
Whitlock, then the business manager the Cornell Veter- 
inarian, proposed the directors the Cornell Veterin- 
arian Inc. that they sponsor and publish second scientific 
quarterly, AVIAN DISEASES. The directors were faced with 
decision which possibly could have meant considerable fi- 
nancial loss were AVIAN DISEASES founder. However, en- 
couraged expressions support from our colleagues 
the United States, convinced the Board make available 
the new publication $400.00 credit should the need arise. 
Help came from the Poultry Science Association the form 
membership lists, promises from commercial companies 
advertising revenue, and, not the least, hard and patient 
work the writer’s wife and family. The printer and en- 
graver agreed exercise patience and discretion with their 
bills. The announcement that the first issue was prepar- 
ation brought advance cash subscriptions from poultry pathol- 
ogists all over the country. Dr. Bruner, the editor 
the Cornell Veterinarian, turned over AVIAN DISEASES 
three manuscripts avian pathology. The members the 
committee became the first editorial board. Volume number 
AVIAN DISEASES came out May, 1957, and consisted 
the papers delivered the 28th annual Northeastern Con- 
ference Avian Diseases. The first goal the new publi- 
cation was accomplished. 

was inevitable that national American avian pathol- 
ogists’ group formed. Regional groups avian pathologists 
were already functioning. the Cleveland AVMA meeting 
1957, the first preliminary steps were taken form the 
American Association Avian Pathologists. The following 
year the Philadelphia meeting constitution was approved 
with Dr. Ben Pomeroy president. 1959 the Kansas 
City meeting the AVMA, the members the new organi- 
zation approved its formation non-profit corporation, 
voted approval for AVIAN DISEASES become its official 
organ, and elected Dr. Henry Van Roekel, president, Dr. 
Morris Cover, secretary-treasurer. formal request was made 
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the board directors the Cornell Veterinarian, Inc. 
transfer ownership Avian Diseases the new organization. 
must recorded the resounding credit the Cornell 
Veterinarian board directors, that this request was 
granted and January 1960, AVIAN DISEASES with all 
its assets was formally turned over the American Associ- 
ation Avian Pathologists. Through the efforts Dr. Cover, 
the AAAP has been chartered the state Delaware 
non-profit corporation. Workers the field avian dis- 
eases are urged write Dr. Morris Cover, University 
Delaware, Newark, Delaware, for information and appli- 
cations for membership. 

Editorial policy AVIAN DISEASES will not change. 
The journal will continue serve and advance the field 
avian diseases the publication research and other re- 
ports. will act the focal point the AAAP and will 
publish papers high quality submitted members and 
non-members. hoped that the journal will serve 
medium exchange information and ideas not only 
but also international scale. 


Levine, Editor 
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CSC’s Baciferm® (zinc bacitracin) remains the intestinal 


CSC’s Baciferm® (zinc bacitracin) does not accumulate the tiss 


After feeding 75, 150 and 750 grams zinc baci- 
tracin laying hens for six weeks, bacitracin 
activity could detected the yolks whites 
eggs produced these birds. The Micrococcus flavus 
plate test was employed for determining bacitracin 
activity egg yolk and the Sarcina lutea plate test 
for activity whites eggs. 


Hen tissue assays also proved negative. bacitra- 
cin activity could detected blood, muscle, liver, 
kidney, heart gizzards hens fed for six weeks 
rations containing 75, 150 and 750 grams zinc 
bacitracin. 


Clearance was granted establish claims for use 
Baciferm (zinc bacitracin) high levels egg 
production rations. 


the buy BACIFERM the reason zinc Bacitracin 


Animal Nutrition Dept. 


COMMERCIAL SOLVENTS CORPORATION 
260 Madison Ave., New York 16, 
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First and Foremost Protectin 
Poultry Health! 


1914, Vineland Laboratories has been un- 


compromising its policy producing only the highest 
quality vaccines and other biologics for the American poultry 
farmer. Our products have had one their principal goals 
the earning the approbation and respect veterinarians, 
poultry pathologists and others dedicated the best inter- 
ests agricultural production. 

Our mission has been and being accomplished. But, 
even continue with our laboratory research and field 


testing, are ever mindful that 
our work must meet the unshaka- Poultry Labora- 
ble requirements poultry scien- tories has prepared and 
printed a new “Question and 
tists. pledge continue striv- booklet that covers 
every conceivable aspect 
ing toward this end. 

simple, yet explicit, 

uage. Available quantity. 


iss 

VINELAND POULTRY LABORATORIES 


protection 
against 


CHICKEN 
COCCIDIOSIS 


without impairing 


growth' 


water 
study utilizing 640 Columbia Cross Chicks, Shumard? reports: 
FURACIN was effective preventing mortality due initial infec- 
tions with administered previous and during the libera- 
tion first generation merozoites.” 

“The drug did not interfere with the development immunity the 
coccidian nor did produce any loss feed conversion efficiency the 
uninfected birds.” 

Reporting the effectiveness FURACIN drinking water against 
Eimeria tenella infections New Hampshires and White Plymouth 
Rocks, Johnson! concludes: “0.008% FURACIN recommended since 
affords maximum protection without interfering with the establishment 
immunity rate growth.” 

WATER mix Veterinary also securing outstanding results 


controlling porcine necrotic enteritis. 
Carton 330 Gm. with measuring scoop. 


b 


rand of nitrofurazone 


and for chronic respiratory disease (C.R.D.) poultry... 
AERODUST 


brand of furazolidone 
Carton 100 Gm. 


Johnson, C.: Paper presented the 45th Annual Meeting the Poultry Science 
Association, North Carolina State College, Raleigh, North Carolina, Aug. 7-10, 1956. 


Shumard, F.: Paper presented the First National Symposium Nitrofurans 
Agriculture, Michigan State University, East Lansing, Michigan, Sept. 28-29, 1956. 


Available through your professional veterinary distributor. 
new class antimicrobials—neither antibiotics nor sulfonamides 


EATON LARORATORIES, NORWICH, NEW YORK 


Successful immunization 


dependent upon 
quality vaccines. pays 
use ASL the products 
intensive research, 
skillful production methods 
and careful control 
testing. You cannot buy 


better vaccines. 


Where Quality Tradition 
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MERCK 


COCCIDIOSTATS 
(Sulfaquinoxaline) 
(Nicarbazin) 


(Glycarbylamide) 


CHOOSE THE MERCK COCCIDIOSTAT 
THAT BEST SUITS YOUR NEEDS: 


—the most effective drug for the prevention control 
coccidiosis turkeys. Also for controlling outbreaks 
unprotected feed intake has been lowered 
due disease stress conditions—or where breakthroughs 
occur from uncommon species coccidia. 


maximum protection...tried, tested and proved 
over billion birds. Now widely used with broilers 
and with replacement pullets, where there prob- 
lem accidental feeding birds production. 


GLY best tolerated and highly efficient permit- 
ting top weight gains and feed efficiency 
broilers and replacements. 


MERCK CHEMICAL DIVISION, MERCK CO., INC., RAHWAY, 


@meRcK & CO., INC. 


SES 


CHAS. PFIZER INC 


Agecuhural Research ond Developmere Carver 
Heute 


Science Comes To The Form Through Research 


Review Research 
Psittacosis-Ornithosis 


This new AGRAData discusses the study Psittacosis 
and related conditions. The complex relationship be- 
tween avian carriers and the disease and the spread 
Psittacosis-Ornithosis man and other ex- 
plored. Latest findings symptomology and pathology 
are explained. This research publication compiles the 
pertinent studies which have been made this costly 
disease from throughout the world. 


AGRAData also includes abstracts research reports 
from stations who’ve studied other areas livestock and 
poultry nutrition and health. can valuable ad- 
dition your file. 


i ite to: 
copy this AGRAData, wri 
Pfizer Co., Agricultural Research 
Development Dept., Terre Haute, 


ERYTHROMYCIN, ABBOTT 


ways more effective 


GALLIMYCIN Actually Treats Disease 
provides effective therapy for 
pleuropneumonia-like organisms, principal 
causative agents over 80% the bacterial 
infections involving respiratory disorders 
poultry, PLUS treats many secondary organ- 
isms including and certain 
large viruses. 


GALLIMYCIN Exerts Bactericidal Action 
Few sensative organisms can survive 
GALLIMYCIN treatments. GALLIMYCIN bac- 
tericidal its action contrast the prima- 
rily bacteriostatic action other leading 
antibiotics. 


GALLIMYCIN Effective Lower Doses 
Lower approved doses reduce 
treatment costs much 25%. Approved 
dosage levels water-soluble 
GALLIMYCIN Poultry Formula will treat 
gallons water. 


GALLIMYCIN Protects PPLO Infected 
Chick Embryos 

Studies have shown this protection accom- 

plished with apparent disturbance egg 

production hatchability. 


GALLIMYCIN also available two feed forms, 
GALLIMYCIN-10 ‘and GALLIMYCIN-TF. For more 
complete information, call write: Veterinary Dept., 
Abbott Laboratories, North Chicago, 


Gallimycin 
product ABBOTT LABORATORIES 
908539 Chemical Marketing Div., North Chicago, 
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basic product developments 


from Whitmoyer research 
PROTOZOAN DISEASES 


WHITSYN—the first synergistic coccidiostat 
patented, WHITSYN provides maximum therapeutic 
effectiveness without the need for high drug con- 
centration and its attendant hazard harmful side 
reactions. WHITSYN achieves its unique chemothera- 
peutic response through 
blocking which potentiates the coccidiostatic activity 
the drugs WHITSYN*. 


CARB-O-SEP—the superiority CARB-O-SEP ef- 
fectively preventing blackhead turkeys has been 
well proven experimental use the college ex- 
periment station level—in tests feed 
facturers—and regular farm use. Maximum weight 
gains and top feed efficiency are other important 
advantages shown CARB-O-SEP fed birds. 


HISTOCARB—the increasing incidence blackhead 
chicken flocks prompted the development 
product specifically designed treat this condition. 
HISTOCARB overcomes outbreaks blackhead 
chicken flocks without upsetting present future 
egg production—or introducing other unfavorable 
side after-effects. 


*Confirming reports independent the 
synergism that exists WHITSYN-type drug combinations 
have been published several journals. Data will 
supplied upon request. 


For literature, wire Dept. AD-2 


“Our 30th year serving 
the Animal, Poultry and 
Feed Industries 
Chemists 


MYERSTOWN, PENNA., 


Canada: WHITMOYER LABORATORIES, LTD. 
Port Credit (Toronto Twp.), Ontario 
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controlling stress new Serpasil premix improves efficiency and reduces 
feed wastage, increases egg production and quality, reduces harmful re- 
sponse crowding, temperature and environmental changes and other 
adverse conditions. For more information, return the coupon below. 


Gentlemen: Please send the fact book and complimentary supply Serpasil Premix. 


veterinary practice includes Poultry: 


ADDRESS 


CITY 


IBA 


CIBA PHARMACEUTICAL PRODUCTS INC., FEED ADDITIVE SALES DIVISION, P.O. BOX $13, SUMMIT,N. J. 


LESS STRESS, MORE EGGS WITH SERPASIL 

Serpasil premix offers researchers way protect layers and growing chickens 
from the adverse effects temperature, crowding, environmental changes and 
other flock stresses. 

Serpasil premix represents new concept veterinary practice: tranquilizing 
feed additive. original discovery research laboratories, Serpasil (reser- 
pine derived from tropical shrub the species. Ancient peoples 
used the root this plant treat amazing variety ailments, ranging from 
dysentery insanity. Modern science has proved they were more right than 
wrong. When Serpasil was introduced for medical use, achieved not- 
able success the treatment hypertension and certain psychotic and neurotic 
states. Now, the anti-stress benefits Serpasil can applied poultry. 


HOW SERPASIL BENEFITS POULTRY UNDER STRESS 


calming birds who are subject crowding, temperature and environmental 
changes and other stresses, Serpasil premix reduces waste feed the hopper, 
helps birds utilize feed the fullest extent. Controlled experiments conducted 
under adverse temperature conditions show that Serpasil promotes egg production 
and improves shell thickness and egg quality. 


Serpasil premix patented product known throughout the world 
for its research pharmaceuticals, chemical dyestuffs, plastics and related prod- 
ucts. For more facts about Serpasil premix—and complimentary supply for 
clinical trial—fill out and mail the postcard below. 


Postage 
Will Paid 
Addressee 


No 
Postage Stamp 


Necessary 
If Mailed in the 
United States 


BUSINESS REPLY MAIL 


FIRST CLASS PERMIT No. 157, SUMMIT, NEW. JERSEY 


CIBA Pharmaceutical Products 
Feed Additive Sales Division 

P.O. Box 313 

Summit, New Jersey 
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Consistently combining... 


and 
the Practical Approach 


Modern science constantly finding new ways combat 
poultry diseases—but, addition being safe and 
effective, they must practical and economical. 

Dr. Salsbury’s, the most advanced chemotherapeutic agents 
are always practical considerations. example 


Unistat the No. coccidiostat, proved under the 

most adverse field conditions and used 1959 two out 
three broiler chickens. also conspicuous for 

extra benefits—growth stimulation, improved feed efficiency, 
better pigmentation—which help growers produce 

more economically. 


Unistat typical the consistent combination research 
and the practical approach Dr. Salsbury’s. 


New Brochure 
new brochure describing and illustrating avian coccidiosis 
now ready, contains unique “‘Atlas Coccidiosis” 
with ten views, the gross pathology 

acervulina, necatrix, and tenella. shall 

pleased you copy. 
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